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John P. Decker***, Donald L. Kassner*, and Barney B. Roberts****
Ames Research Center
ABSTRACT
An experimental investigation was conducted in the Ames 9- by 7-Foot
Supersonic Wind Tunnel to determine the effect of plume-induced flow sep-
aration and aspiration effects due to operation of both the orbiter and
the solid rocket motors on a 0.019-scale model of the launch configuration
of the Space Shuttle Vehicle. Longitudinal and lateral-directional sta-
bility data were obtained at Mach numbers of 1.6, 2.0, and 2.2 with and
without the engines operating. The plumes exiting from the engines were
simulated by a cold gas jet supplied by an auxiliary 200 atmosphere air
supply system, and by solid body plume simulators. Comparisons of the
aerodynamic effects produced by these two simulation procedures are pre-
sented. The data indicate that the parameters most significantly affected
by the jet plumes are the pitching moment, the elevon control effectiveness,
the axial force, and the orbiter wing loads. It is shown that the solid
rocket motor (SP4) plumes have the largest effect on the aerodynamic char-
acteristics. The effect of the orbiter plumes in combination with the
SRM plumes is, however, also significant. It is shown that variations in
i1*i
the nozzle design parameters can be used to reduce plume-induced aero-
dynamic effects. It is suggested that configuration design changes, such
as a more rearwrard location of the SFI nozzles, should produce smaller
plume-induced effects.
The tests were conducted at angles of attack from -h40 to 100 and at
angles of sideslip from -ho to 60. Flow visualization studies were made
to determine the extent of flow separation on the wing and body caused
by the jet plumes. The vapor-screen techniquewas used to show the cross
sectional shape of the operational plumes at various distances from the
nozzle exit for a limited range of angles of attack.
*NASA, Ames Research Center **NASA, Marshall Space Flight Center
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NOENCLATURE
The axis system and sign convention are shown in figure 1. Owing
to the limitations of the computer notation system in plotting data, con-
ventional aerodynamic symbols have been replaced by plot symbols in the
data figures as noted in the following list.
Plot
Symbol Symbol Definition
b wing span, m
c mean aerodynamic chord, m
CN  CN normal-force coefficient, normal force/qS
CA CA axial-force coefficient, axial force/qS
C CY side-force coefficient, side force/qS
CAb CAB base force coefficient, (base force - Ab(pb - p))/qS
CA CAF forebody axial-force coefficient, CA - CAb
C CLM pitching-moment coefficient, pitching moment/qSZ
C CYN yawing-moment coefficient, yawing moment/qSb
n
C CBL rolling-moment coefficient, rolling moment/qSb
CWBM wing root bending-moment coefficient, bending
moment/cS
AR aspect ratio
B.L. butt line, orbiter wing reference plane, m
F.S. fuselage station,'m
W.L. water line, m
L length of hydrogen-oxygen tank, m
M MACH free-stream Mach number
q free-stream dynamic pressure, N/m
2
r radius of nozzles at exit plane, m
r radius of upper gaseous plume boundary, m
u
r radius of lower gaseous plume boundary, m
average gaseous plume boundary, (r + )/2, mu
2
S wing area, m
x longitudinal distance downstream of nozzle exit
plane, m
XCP/L center of pressure
a ALPHA angle of attack, degrees
8 BETA angle of sideslip, degrees
6 AILRON aileron deflection, degrees
a
6 ELEVON elevon deflection, degrees
e
6 RUDDER rudder deflection, degrees
r
(pU) density velocity product of jet at exit plume
boundary, N/m 2 
_ sec.
(pU), tunnel freestream density velocity product,
N/m 2 - sec.
(P /Pt) PC/PT ratio of engine chamber pressure to tunnel
c too total pressure
(P /P ) set PC/PT ratio as set
* c t set
(P c/P e) ratio of engine chamber pressure to nozzle
exit static pressure
7.
(Pc /Pt cal Pc /Pt )set (Calibration factor), where calibration
c e theory c e exper.
NOM nominal or design PC/PT
A/A* A/A ratio of nozzle exit area to minimum throat area




DCBL rolling-moment coefficient increment due to control
A& surface deflection.
a
DCBLP rolling-moment coefficient increment due to control
surface deflection in presence of plumes.
ACACY DCYN yawing-moment coefficient increment due to control
A6 surface deflection.
r
DCYNP yawing-moment coefficient increment due to control
surface deflection in presence of plumes.
AC
m DCLM pitching-moment coefficient increment due to control
A6 ' surface deflection.
e
DCLMP pitching-moment coefficient increment due to control
surface deflection in presence of plumes.
DCBLA ratio of rolling-moment increments due to aileron
deflection, plume on divided by plume off.
DCBLR ratio of rolling-moment increments due to rudder
deflection, plume on divided by plume off.
DCYNR ratio of yawing-moment increments due to rudder
deflection, plume on divided by plume off.
DCLME ratio of pitching-moment increments due to elevator
deflection, plume on divided by plume off.
C DCBLDB slope of rolling-moment coefficient vs. angle of
sideslip.




During the ascent, or launch, phase of the Space Shuttle Vehicle
trajectory, both the orbiter main propulsion systems and the large solid
rocket motor boosters are in operation. The plumes formed by the exhaust
gases of these boosters have been shown to induce flow separation over the
aerodynamic control surfaces of the orbiter vehicle. This flow separation
causes a reduction in the vehicle aerodynamic control effectiveness and an
increase in the vehicle aerodynamic loads, both static and dynaraic. In
order to investigate the magnitude and significance of these plume-induced
effects, tests were conducted in the Ames Research Center's 9- by 7-Foot
Supersonic Wind Tunnel on a 0.019-scale model of the JSC 040A Space Shuttle
Vehicle in the ascent configuration with provisions for both gaseous and
solid simulation of the exhaust plumes. The tests were conducted at Mach
numbers of 1.6, 2.0.and 2.2, at angles of attack from -4' to 100, and at
angles of sideslip from -4h to 60.
Solid plume simulation tests on the seame scale model have been con-
ducted previously in the Ames 9- by 7-Foot SWT and the 11- by 11-Foot TWT,
and the results have been presented in reference 1. For purposes of the
present in estigation, tests utilizing the solid plumes for M = 1.4 and
1.6 of the reference tests were repeated inasmuch as the pitching moments
would not be comparable because, for the present tests, the nozzle pressure
loads were not being measured by the force balance. The nozzles and
.their pressure chambers were an integral portion of the supporting sting.
The solid plume shapes were predicted from reference 2.
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In addition to the basic objective of obtaining the longitudinal and
lateral aerodynamic stability characteristics and the vehicle control
effectiveness with and iithout the exhaust plume simulation, wing root
bending-moment increments were obtained, and a study was conducted of the




The Ames 9- by 7-Foot Supersonic Wind Tunnel is of the closed-return,
variable-density type with a 9- by 7-foot rectangular test section. The
nozzle is of the asymmetric, sliding-block type in which the variation of
the Mach number is achieved by streaimrise translation of the fixed con-
tour block that forms the floor of the nozzle. The Mach number range of
this test facility is continously variable from 1.55 to 2.5. This facility




The 0.019-scale model of the Space Shuttle Vehicle launch configura-
tion consisted of a JSC 040A orbiter combined with an external hydrogen-
oxygen tank (EHOT, .8.2885 m diameter, full-scale) and tw.o externally
mounted solid rocket motors (SRM, 3.962h m diameter, full-scale). The
details of the model are shown in figures 2(a) through 2(g) and pertinent
full-scale and model-scale dimensions are given in table 1. The model
nozzle geometry is given in table 2. Front and rear views of the model
installed in the tunnel are given in figures 3(a) and 3(b), and a front
view of the model with M = 1.4 nozzle design solid plume simulators is
shown in figure 3(c). Solid plume simulators were used to compare the
test results with gaseous.plumes. The solid plume simulators designed
for M = 1.4 and 1.6 are shown in figure 2(h) and the coordinates are given
in table 3. One wing of the orbiter was instrumented with strain gages
to measure wing-bending moments.
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PLU4E SIMULATION
Both the orbiter and the SRM propulsion system exhaust plumes were
simulated by air expanding from supersonic nozzles supplied by a high-
pressure (200 atmospheres)air system. The supersonic nozzles were de--
signed based on consideration of: (1) calculated prototype plume shapes
and flow characteristics; (2) application of plume simulation criteria;
and (3) vehicle model limitations. The prototype plume shapes were calcu-
lated using Lockheed's Method-of-Characteristics Computer Program (VOFMOC),
reference 3. The orbiter and SPM4 motor characteristics used as input to
this program are summarized in table 4. These characteristics represent
the best available data for the engine operating conditions and nozzle
configurations.
Specific motor-nozzle specifications were not available for the SRMI's.
Therefore, calculation of the SRM plumes was based on the nozzle exit con-
ditions determined only from nozzle area ratio and exit lip angle infor-
mation. Equilibrium chemistry data for use with the VOFMOC program were
calculated using the NASA-Lewis Chemical Equilibrium Chemistry (CEC) pro-
gram,reference h. A propellant composition representative of prior SRM
systems was utilized. The chamber pressure of the SRM motor decreases with
Stime as shown in table h. Therefore, a unique set of equilibrium chemistry
data was used at each trajectory point. Newtonian pressure conditions
were assumed to define the SRM plume boundaries. The freestream flow was
assumed to be uniform and parallel to the nozzle centerline. No attempt
was. made to consider two-phase flow effects in the flow field calculations.
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SPM prototype plume boundary shapes were determined for the trajectory
conditions listed in table 5.
Design of the model nozzles was an iterative process. Design criteria
for- the model nozzles were the plume shape similarity parameters found in
reference 5. The objective of these similarity parameters is to match the
overall prototype plume shape as closely as possible. However, due to a
one-dimensional flow assumption that was used in the model nozzle design
procedures, prototype values of the similarity parameters were not dupli-
,cated by the model nozzles. It was found, through parametric calculations,
that the prototype plume shapes could be satisfactorily matched by the
model nozzles even though the similarity parameters of reference 5 were
not duplicated. In fact,.this investigation revealed that all prototype
plume shapes could be produced by each of the model nozzles whereas the
criteria of reference 5 require a different nozzle for each plume shape.
This gave the ability, at least theoretically, to hold plume shapes
constant and to investigate the effects of other plume parameters upon
base pressure and plume-induced separation.
Consideration of the limitations dictated by the vehicle model design
required a modification to the simulation criteria. In the case of the
SPJ4, the conical model nozzle area ratio was held constant and the angle
of the conical nozzle section and the model chamber pressure were varied
to satisfy plume boundary simulation. This procedure permitted the nozzle
exit dimension to remain constant and the nozzle overall length to remain
vithin acceptable limits.
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Simulation of the 'orbiter plume sha.,pes more closely followed the estab-
lished criteria. Nozzle length limitations dictated by vehicle model con-
siderations required the use of contoured nozzles. To satisfy this re-
quirement the prototype orbiter contour was scaled down and utilized.
Model area ratio was changed by varying the model throat size and fairing
the nozzle throat into the scaled contour. Model chamber pressure was
then varied in order to match the prototype plume boundary shapes.
16
TESTING AND PROCEDUR
The model was sting mounted through the base of the external hydrogen-
oxygen tank, and force and moment data were obtained from an internally
mounted six-component strain gage balance. The moment center was 0.5005 m
aft of the EHOT nose and was 0.02316 m above the centerline (figure 2(a)).
The nozzles and the nozzle pressure chambers for both the orbiter and the
SRM's were an integral portion of the sting, and thus the forces and pres-
sures on the nozzles were not measured on the strain-gage balance. Base
and cavity chord force corrections were, however, applied to the data.
The jet plumes generated from the SRM's and the orbiter engines were
simulated with cold air supplied by the tunnel auxiliary 200 atmosphere
air supply system. The SRM's and the orbiter engines were independently
supplied by using a compartmented sting design. The tunnel total pressure
conditions were dictated by the capacity of the auxiliary air supply system
to set nozzle design pressure ratios (Pc /Pt ) as well as for the under
and overexpanded pressure ratios tested to illustrate the effect of plume
size. The high mass and pressure addition to the tunnel circuit caused
the tunnel total pressure to rise considerably during a "blow" of the
model engines. Special operational procedures were thus required. After
sufficiept experimentation with the tunnel pressurizing air system,.it
was found possible to maintain nearly constant tunnel total pressure during
a data-taking sequence by continuous suction on the tunnel circuit.
Data were obtained at Mach numbers of 1.6, 2.0 and 2.2 for angles
of attack from -4o to 100 and angles of sideslip from -h40 to 60 with and
17
without the gaseous plume simulation. In addition data were obtained for
solid plume simulation at a free stream Mach number of 1.6 using 14 = 1.4
and 1.6 solid plume simulators. Fluorescent oil-flow studies of the upper
and lower surfaces of the orbiter wing and body were made with and with-
out the gaseous flow simulation.
Transistion was artificially induced on the vehicle by applying
spherical roughness elements to the wing, the tail, and the noses of the
EHOT, the SR M's, and the orbiter. The roughness elements were about
2.6924 x 10- m in diameter and were located about 0.0254 m aft of the
nose of the EHOT, the nose of the SRM's, and the nose of the orbiter. The
strips of roughness on the wings and tail were also about 0.0254 m aft of
the leading edges.
As previously mentioned, the model was tested with different design
Mach-number nozzles to simulate plume shapes larger and smaller than the
'prototype plume shape. A tabulation of experimentally measured plume
shapes derived from schlieren photograph measurements is given in table
6. The nozzle test conditions are given in table 7.
18
RESULTS AND DISCUSSION
The objectives of the present test were to obtain longitudinal and
lateral stability characteristics and rudder, aileron and elevator control
effectiveness, and wing root-bending moment increments with and without
jet exhaust plumes operating in order to evaluate the plume-induced separa-
tion effects on the current Space Shuttle Vehicle design. Of secondary
importance was the evaluation of solid vs. gaseous plume simulations, re-
cognizing that the solid plumes represent only a rough approximation be-
cause of the basic error in using a solid body to represent a gaseous
boundary. Figures 4 and 5 present experimentally determined average plume
shape variations with the viscous mixing parameter for various nozzle de-
signs at free stream Mach numbers of 1.6 and 2.0. Figure 6 shows the
variation of the average gaseous plume shape with the viscous mixing para-
meter at a given distance from the nozzle exit, with different nozzle de-
signs illustrated. Also shown are the corresponding plume dimensions for
the solid plume simulators. The remainder of the discussion of the test
findings will be divided into basic propulsion effects and simulation
problems. The basic data are presented in figures 7 through 27 as describ(
in detail in the listing presented as table 8.
Basic Propulsion Effects
Nominal Power - A/A* = 8
For the space shuttle launch configuration of the present tests, the
plumes generated by the propulsion system cause significant effects on the
19
aerodynamic characteristics of the vehicle. The data show that the most
significantly affected characteristics are the pitching moment, elevon
control effectiveness, the axial force, and the orbiter wing loads.. The
changes in these characteristics from the power-off case are, of course,
caused by the plume-induced flow separation (evidenced from the force and
pitching-moment data and confirmed by fluorescent oil flow observations,
not shown). Flow separation on the wing varies significantly with angle
of attack for the Mach numbers tested. At near zero angle of attack there
is only a small area of separation on the wing trailing edge ahead of the
plume, extending no further forward than the elevon hinge line. As the
angle of attack increases (either positively or negatively), the extent
of flow separation -increases until at 100 a the outboard portion of the
wing, as described by a line from 50 percent of the leading edge and 80
percent of the trailing edge, was completely separated by the jet plume.
The oil flow did not cover the rearward portion of the external tank and
the SRM's so the extent of the flow separation there could not be visual-
ized, but it is suspected that the separation was limited to a small aft
region. As shown in figure 7, the plume-induced flow separation on the
wing body causes a localized change in load distribution, resulting in a
10 to 20 percent decrease in normal force, creating a pitch-up moment that
is maximum at angles of attack -2 > a > 4 degrees. This pitch-up is
accompanied by a large C shift. Flow separation on the wing causes am
o
considerable reduction in root bending-moment which follows the same trends
as the total vehicle moments (figure 7). Because the elevons are submerged
20
in the separated flow region, their effectiveness is drastically reduced,
and for 14M 2.0 control reversal existed as shown in figures 14 and 15.
Lateral-directional characteristics were not as severely affected by
propulsion operation. Rudder control effectiveness was reduced by approx-
imately 50 percent and aileron effectiveness was reduced to nearly zero,
while lateral and directional stability was affected by 15 to 25 percent
(figure 8). It is important to note that even though lateral-directional
levels are reduced, the stability characteristics as a function of the
angle of sideslip are more nearly linear than the longitudinal data. The
longitudinal data have large shifts in the zero intercepts and the gradi-
ents change sign as a function of angle of attack.
Engine Isolation
The change in the aerodynamic characteristics as previously discussed,
is caused by flow separation on the vehicle. By observing the data where
the orbiter and the SPR4 plumes are operated separately and together, the
effects caused by each propulsion system can be isolated. The data indi-
cate that the SRM plumes have the largest effect on the aerodynamic char-
acteristics. The orbiter plumes, by themselves, affect the data very
little; however, their contribution is magnified when coupled-with the
SRM operation (figures 10 and 11).
Nozzle Design Sensitivity
The data presented in figure 7 illustrate the rather large effects
on the vehicle aerodynamic characteristics (in particular, the pitching
21
moments) for moderate changes in the prototype nozzle design. The nomina
data for this test were obtained for a prototype nozzle area ratio, A/A*
= 8, with variations on either side of this value; i.e., as shown in
figure 7,,,for A/A* = 12, and for an effectively lower value of A/A* that
was obtained by operating the model nozzle at about 30-percent higher than
design chamber pressures. The data illustrate that larger expansion
ratios (which yield smaller plumes) will reduce the jet plume effect on
the vehicle aerodynamics. In fact, the data are sensitive to small changes
in the plume shape in general, which is illustrated by comparing the data
of figures 4 and 5, which show the plume shape variation with various
nozzle designs, with the data of figures 7 and 9. Thus, it can be.seen
that variations in the nozzle design parameters can be used to reduce
plume induced aerodynamic effects on the vehicle. This could be accom-
plished by increasing the nozzle area ratio, reducing the nozzle lip angle,
or reducing the chamber pressure for the prototype propulsion system.
Simulation Effects
Simulation Validity
For these tests the prototype was simulated by matching plume shape
using cold air as the simulant with tests conducted at M = 1.6 only. Plume
sizes obtained during the present test did not necessarily simulate desired
trajectory conditions. This occurred for two reasons. First, the plenum
chamber pitot tubes gave erroneous readings. During a post test check, it
was discovered that two SRM pitot tubes had broken off. It is also pos-
sible that plenum designs themselves could be deficient due to their small
22
size and sharp bends preceding them. This cannot be confirmed since a thorough
pretest calibration of the plenums was not conducted. The second error
was due to oxygen liquifaction and possible.water vapor condensation. This
is illustrated in pretest calibration data (reference 6). The calibration
data indicate that oxygen liquified in the orbiter nozzle and outside the
SRM nozzle in the plume. However, during the present test it is estimated
that oxygen liquified in both orbiter and SRM nozzles because of the higher
operating chamber pressure and approximately equal chamber temperatures.
The oxygen liquifaction came as a surprise during the test due to an over-
sight in test design. However, without availability of a heated air supply
nothing could be done to prevent this. The liquifaction tends to yield
larger plumes for a given chamber pressure because heat is given up when
oxygen liquifies, causing a jump in pressure. This oversized plume was
confirmed when comparing quiescent plumes from the present test with
analytical plumes, and has since been further confirmed in nozzle re-
calibrations conducted at the MSFC 14-Inch Trisonic Wind Tunnel (unpub-
lished). Water vapor condensation could not be confirmed by a water con-
tent measurement. The only reason for suspecting water vapor condensation
is because of the plume's visibility and because in the calibrations, plumes
weren't visible even though oxygen liquifaction was present. However,
since the present test was conducted at higher pressures, resulting in
'greater oxygen liquifaction, it is possible that the visibility was due
to a combination of liquifaction and oxygen crystals present in the plume.
Thus, information presently available is insufficient to determine
23
quantitatively the vapor state of the plwume.
During the course of this test it was not realized that the broken
pitot tubes or liquifaction existed. However, it was noted that some
anomaly existed because P /P measured during the test did not match the
c e
analytical values. The assumption was then made that chamber pressure
measurements were in error and that the exit pressure measurements were
accurate. Based on this assumption, it was elected to adjust the chamber
pressures to account for this deficiency hy the ratio (P /P ) /
c e analytical
(P /P ) This procedure still left a deficiency in plume shape when
c e test.
plumes were calculated based on adjusted chamber pressure.
Using hindsight, it appears that at least part of this discrepancy
is due to liquifaction/condensation effects. This discrepancy is not be-
lieved to have reduced the effectiveness with which the major test objec-
tives were accomplished. This statement is based on the premise that,
even though plume shape is an important simulation parameter, the test
was designed to obtain sensitivities of plume effects on vehicles of this
class where resulting data were not to be used for a specific vehicle de-
sign. Exact knowledge of the plume shapes tested is important to the
analysis of the test results but-plume shapes are not required to be of a
specific size as long as the variations cover a range large enough to
allow a sensitivity analysis. This could be serious for the test where
prototype plume shape is required. Based on this experience, the follow-
ing can be done to alleviate the problem; provide a heated air supply to
eliminate oxygen liquifaction or, if heated air isn't available, calibrate
24
the nozzles and plenum at expected pressures and temperatures to obtain
pressure compensation for liquifaction effects.
Effect of the Viscous Mixing Parameter
The attempts of this investigation to isolate the effects of the
viscous mixing parameter, (pU) /(pU)m were unsuccessful because the plume
size could not be held constant for varying values of (pU) ./(pU)w and
nozzle geometry became an unexpected variable. The reason for not being
able to control the plume size (condensation effects) was previously
discussed under "Simulation Validity". The data presented herein illus-
trate the fact that plume induced aerodynamic effects are, at least, a
function of some parameter besides plume shape, but tnat the (pU) /(pU.
effect cannot be isolated from the present results (see figures 4,5, and
6, and table 7). Thus, for the present investigation, plume effects were
found to be a function of plume shape and nozzle geometry, neither of
which were varied independently of the viscous mixing parameter. Even
though no conclusions can presently be drawn concerning the (pU) /(pU)m
effect, neither can it be ruled out as a significant factor.
Comparison of Solid Body and Gaseous Plumes
The data presented in figures 6 and 12 show that for the gaseous
plumes tested a smaller solid body plume is required to produce similar
results, particularly in the longitudinal data. The M = 1.6 solid body
plume (designed to simulate plumes at M = 1.6 and trajectory pressure
altitude for an earlier test and trajectory (ref. 1)) is of approximately
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the same size as the nomainal M = 1.6 gaseous plume (nominal conditions at
M = 1.6 for the present test) yet looking at the pitching-moment curves,
it can be seen that much larger effects are caused by the solid body.
This effect was not as apparent for the yaw data (figures 8 and 12), in-
cluding wing bending-moments, although the effects were not too large for
the gaseous plumes either. The fact that the wing bending-moments were
not affected differently indicates that, since the moment for the total
vehicle was affected to a greater degree by the solid body plumes, local
plume interference distribution must be considerably different. Even
though the wing bending-moment characteristics are nearly the same for
both solid and gaseous plumes, it is suspected that the wing load distri-
bution is altered. It would be unreasonable to expect that all of the
interference is confined to the EHOT and SRM since the wing is so close
to these bodies. It is interesting to note that the M = 1.4 solid body
simulators produced pitching-moment results very similar to those for the
M = 1.6 gaseous plumes. However, it is believed that solid body simulator
cannot be used for more than qualitative answers, and they will probably
be limited to moderate angles of attack and to the higher Mach numbers
where plume entrainment is small and doesn't affect the aft portion of the
vehicle, '.e., at supersonic Mach numbers and altitude where considerable
nozzle underexpansion exists. If they are to be used even qualitatively,
then better understanding of the relationship between a solid and gaseous
Splume will be required. A development program would be required to accomp-
lish this.
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Effect of Plumes on Control Effectiveness
The remainder of the data presented in figures 13 through 27 are fc
the purpose of showing the effect of the plumes on elevon, aileron and
rudder power and effectiveness. Figure 13 presents a comparison of con-
trol effectiveness with gaseous and solid SRM plumes. Plume effects wit
and without the OMS (orbital maneuvering system) pods are given in figur
14, and the effect of angle of attack on the lateral characteristics wit
and without the OMS is given in figures 15 and 16. Figures 17 through 2
show the effect of plumes on elevon, aileron and rudder power. The effe
of plume size on elevon and rudder power is given in figures 21 and 22.
The separate effects of orbiter and SRM plumes on elevon and rudder powe
is given in figures 23 and 24. The remaining figures, 25 through 27, sh
the effect of plumes on elevon, rudder, and aileron effectiveness. The
effects of the plume simulation on the control power and effectiveness
presented herein are given primarily to document the results obtained an
will not be discussed in further detail.
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CONCLUS I ONS
1. For the space shuttle launch configuration of the present testsj the
plumes generated by the propulsion system cause significant effects on
the aerodynamic characteristics of.the vehicle. The data show that
the most significantly affected characteristics are the pitching momen
the elevon control effectiveness, the axial force, and the orbiter
wing loads.
2. The SRM plumes have the largest effect on the aerodynamic character-
istics. However, the orbiter plumes, when coupled with the SRM plumes
also have a significant effect.
3. For the present configuration, at the test Mach number and altitude
conditions, the plume-induced separation effects are very sensitive
to small changes in the SRM plume shape.
. Variations in the nozzle design parameters can be used to reduce plume
induced aerodynamic effects (separation, aspiration, etc.) on the
vehicle. Theseparameters include the nozzle area ratio, the nozzle
lip angle, and chamber pressures of the prototype propulsion system.
5. Configuration design changes, such as a more rearward location of the
SRM nozzles, should also produce smaller plume-induced effects.
6. The attempts to isolate the effects of the viscous mixing parameter
were unsuccessful because the plume size could not be held constant
for varying values of the parameter. Plume sizes obtained during the
test were not as predicted, but this result will not adversely affect
the use of present results because a range of plume sizes was
28
investigated.
7. A discussion of the factors of the present investigation that pertail
to the validity of the proper simulation parameters indicates that
further analysis is required.
8. A comparison of the aerodynamic results obtained from solid body plui
simulators compared to gaseous simulation indicates that the solid
body simulators caused larger aerodynamic effects for the same plume
size than did the gaseous plume simulation.
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TABLE 1. - Model Geometry
(MSC OO40A)
Orbiter Body (Bl)
Full scale, m, m 2  Model Scale, m, m2
Length 33.401 0.6346
Max. width 5.1816 0.09845
Max. depth 6.0452 0.1149
Max. cross 28.4429 0.01027
sectional area





Span (equivalent) 22.4028 0.4257
Aspect ratio :1.71212 1.71212
Taper ratio 0.14860 0.14860
Dihedral angle, degrees 7 7
Incidence angle, degrees 1.5 1.5
Aerodynamic twist, degrees 0 0
Sweep back angles,.degrees
Leading edge 60 60
Trailing edge 0 0
0.25 element line 52.42- 52.42
0.5 element line 40.9 40.9
Chords:
Root (wing sta. 0.0) 22.7838 0.4329
Tip (equivalent) 3.3858 0.06433
MAC 15.4813 0.2941
Fus. ;ta. of .25 MAC 26.8714 0.5106
B.L. of .25 MAC 4.2164 0.0801
Airfoil section
Root NACA 0008-64 0008-64
Tip NACA 0008-64 0008-64
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TABLE 1. - Continued.
Exposed data
Area 186.7356 0.06741Span, (equivalent) 17.2212 0.3272
Aspect ratio 1.58818 1.58818
Taper ratio 0.18501 0.58501
Chords .8501
Root 18. 3007 0.3477Tip 3.3858 0.06435
MAC 12.5527 0.2385Fus. sta. of .25 MAC 29.0661 0.5523B.L. of .25 MAC 59090 0.1235.9090 0. 1123
Elevon (WI) (each)
Area 21.1509 0.007635
Span (equivalent) 7.0612 0.1342
Inb'd equivalent chord 2.9972 0.05695
Outb'd equivalent chord 2.9972 0.05695
Ratio movable surface
Chord/total surface chord
At inb'd equiv. chord 166 
.166
At outb'd equiv; chord 516 .16
Sweep back angles, degrees 
.
Trailing edge 00 00
Hingeline 0 00 00
Vertical tail (V2)
Leading edge sweepback, deg 45 5Airfoil section
RootNACA 0012-64 0012-64Tip 
. NACA 0012-6)4 0012-64
Exposed data
'Area 45.0562 0.01626Span, (equivalent) 9.3769 0.1782Aspect ratio 1.95 1.95




Tip 7.120.1390MATip 2.2949 0.04361
MAC 5.2421 0.09959
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TABLE 1. -- Concluded.
Fus. sta. of .25 MAC 37'.3136 0.7090
W.P. of .25 MAC 16.5720 0.3149
B.L. of .25 MAC 0 0
Rudder (V2)
Area 18.4585 0.006663
Span (equivalent) 8.7630 0.1665
Inb'd equivalent chord 2.921 0.0555
(WL = 12.700)




At inb'd equiv. chord 0.4 0.4
At outb'd equiv. chord 0.4 0.4
Sweep back angles, degrees
Trailing edge 25 25
Hingeline 35 35
Body of revolution (EHOT)
Length 48.4566 0.9207
Max. width (dia) 8.2885 0.1575
Fineness ratio 5.846 .. 5.846
Area, max. cross- 53.9558 0.01948
sectional
Body of revolution (SRM) (Each)
Length 39.3835 0.7483
Max. width (dia) 3.9624 0.07529
Fineness ratio 9.939 9.939




M = 1.6 Nozzle M = 2.0 Nozzle
R0
R r1 (. 3 
- 01 0 r
02 p 1
xt XT . Y
. - x 01 oR0. x vi
* , 0.0061 (0.2383) X 0.06ks (2.9IV) , 0.006 (0.26101) -2 . 0.049 (2.5558)
00, 0.90 (0.1747) % * 0.0010 (0.0403) ,t0 , 0.0048 (0.1900) - r0 -0.031 (-0.1232)
0 O.0560 (2.2038) x0 . o.o3 (0.3139) 1oq 0.0552 (2.1723) t0 7 , 0.0121 (0.4779)
o 0.009t (.53262) r 0.0 (0.3547) 0 0.0107 (0.003.) •34 0.0090 (0.35067)
P * 0.005A (0.2115) r 0.0059 (0.2336)
NOZZLE CONTOUR DATA
a, 
- X R/r x R/,.
0.0340 0.9954 . 5543 0.8098 .8349 -55
S 0.o043 . .9856 1.0946 0.800 1.8987 0.5504
0.1823 . .9744 , 1.1470 0.72 1.9715 0.5207
0.2685 0.9614. 1.2143 0 o.1700 2.0326 0.4946 W
0.3131 0.9544 .251(0 0.7603 2.0775 0.4745
0.5096 0.9216 1.3397 0.7364 2.2264 0.A028 0
0.5713 0.9104 1.3908 0.7219 2. 2462 0.3926
0.6508 0.8957 1,4564 0.7026 2.3097 - 0.3586 44
0
0.4952 0.081 2.5(1 0,683? 2.3427 fl*3491 0
• oo
0.17444 0.8774 1.5595 0.6708 2.3598 0.3302
0.7993 60.8662 .II2 0. 543 . 2.4063 0.3028 -
w94
0. 8601 0.98535 1.26724 0.6337 2.4287 0.2891
0.9275 0.93188 1.748) .6012 2.4490 . 0.2165 -
0. q91 .0.8243 .1934 0.5907 ..
Table 2. Model Nozzle Geometry
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SRM NOZZLES
M = 0.9 Nozzle M = 1.6 Nozzle
T
rp r) Ti ry r rI
eN r, ON
7 -+x [-7F 4' 
XRAD R02 RAD R02 I
.1T- -ozI *x_02 sX02/..aurO * inches C ' • i nches mets inchesI
O .. 311 (1.3437) .rT2 0.0137 (0.5412 r
.  
0.0341 o o .3437T ) r2 0.0137 (0.5412
0S34 12.3373) .T2. 0.0560 (2.5996) XT 0.03-97 (1.5738) X.. 0.0576 (2.2675)
ro. 0.036 (1.5200) v 0 .. 0.0656 (3.4076) ', 0.0153 (0.6031) 0, - .0876 (3.4476)
, - .07C57 (2.0133) X02. .. 06b? (3.4919) 150 0.009 (2.005) 2 .0 803 (3.1D98)
0.0.00 (1.9693) ro0. -0.0 0d (-2.7689) rC, 0.0386 (.5.o00) ro. -0o.o0;o8 (-2.79)
'VI 0.0146 (0.5759 r 0.0167 (0.6587) A0 0.0257 (1.0133) 1, 0.0167 (0.6587)
0.012o (0.5067) Ox 21.30000 - 0.0129 (0.5067) g * 25.200o




RAD~ * 021 
.A O
''7
• " "" T2 r"- r
)12 N
RX 0 2 I " . , .02 0I
S ee s (inches) . . ¢trs Ilnc I- .. irs1 (InhYe k " aths (inch s I
0.re 03.o4 (1.35) ra, o.0137 (0.5 2 0.0341 o o (1.3437) r. * 0o.oz0137 (o.5412)
x2, .0.030 (1.494) I, 0.050 (2.669) IT, 0.0314 (.2373) IT,-, O.V50 (2.000n)
22, 0.0156o (0.6147.) F,02* 0.0U7 (3.4476) r, 0.0162 (0.694 Ro 0.0076 (3.496)
0 o.o.6 (2.9047) zo~ , 0.0777 (3.0592) 10. 0.04oA. (1.7386) 1 0.0735 (2.8932)
ro0, .0395 (1.52 0) ro2  -0.o070 (-2.7889) ro, .0336 (,soo) ro02 , -0.o00 (-2.789)
, o.o0257 (1.133) r 0.0167 (0.6587) o , 0.0257 (1.0133) rr 0.0167 (o.6527)
* 0 .0129 (0.5067) O 0 .7000o ' .0129 (0.507 0 m 29.6500
Table 2 (concluded). MODEL NOZZLE GEOMETRY
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TABLE 3. - SJ, SOLID PLUIME SHAPES
(from ref. 2)
Nozzle 
- 1.4 2 Nozzle 
- 1.6
c 526.75 x 10 N/m P = 513.66 x 10 N/m
P = 147.95 x.10 N/mn2  P = 96.239 x 10 N/m 2
x/re P/r x/r /re ee
0 1.00 0 1.000.164 1.149 0.522 1.5070.537 1.448 1.239 2.0521.052 1.784 2.119 2. 5751.776 2.172 2.784 2.8962.545 2.500 3.552 3.2163.269 2.746 4. 418 3.507




TABLE 4. - PROTOTYPE NOZZLE-MOTOR CHARACTERISTICS
SRM Orbiter
P (See figure below)c
A/A* = 8.0 Area Ratio, E' = 79.436:1
61i p  = 17.5 deg Pc = 200 Atmos. e lip= 7.87 deg
Dex = 3.5921 m Dt = 0.2585 m Dex 2.3043 m
DT = 1.27 m
Propellant Composition Propellant Composition
AP 69.0 0/F = 6.0 Oxidizer -02 (L)
AZ 15.0 By Weight Fuel -H (L)
















50 100 150 200
Burning Time, tb (sec)
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TABLE 5. - LAUNCH TRAJECTORY CONDITIONS
M t Altitude,h P
(sec) (m) (N/rn2 )
0.9 58 7,620 38,687
1.2 73 11,278 23,461
1.6 89 16,459 9,624
2.0 101 21,031 4,788
2.2 107 24,079 2,777




TABLE 6. - Experimental SRM Plmne Shapes and Test Conditions
Nozzle - 1.6, M = 1.6 Nozzle - 1.6, M4 = 1.6
Run 2 Corr 570 Run 9 Corr 739
SRM & Orbiter Engine Operating SRM & Orbiter Engine Onerating
SRM DATA SRM DATA
(Pc /Pt)set = 132. (P /Pt)cal= 154. (P /Pt)set = 77.6 (P /P)al= 90.7c t set c t cal c t set c t cal
(pU). = 5.0179x1i03 (pU) = 4.1512x10 2  (pU) = 1.075x10 (pU). = 1.1108x10
3
(pU) ./(pU) = 12.1 (pU) ./(pU), 9.69
x/r r /r rl/re /r x/r ru/r r /re  /r
e u e 1 e e e u e 1 e e
.37 1.31 NA NA .37 1.28 NA NA
.74 1.58 NA NA .74 1.49 NA NA
1.12 1.85 NA NA 1.12 1.70 NA NA
1.49 2.08 NA NA 1.49 1.87. NA NA
1.86 2.26 NA NA 1.86 2.02 NA NA
2.23 2.50 NA NA 2.23 2.14 NA NA
2.61 2.62 2.77 2.70 2.61 2.23 i1A HA
2.98 2.80 3.01 2.91 2.98 2.35 NA iA
3.35 2.92 3.12 3.02 3.35 2.41 2.89 2.65
3.72 3.07 3.30 3.19 3.72 2.47 3.01 2.74
4.47 3.27 3.54 3.41 4.147 2.62 3.18 2.90
5.21 3.45 3.75 3.60 5.21 2.68 3.36 3.02
5.96 3.63 3.93 3.78 5.96 2.74 3.51 3.13
6.67 3.75 4.11 3.93 6.67 2.80 3.66 3.23
7.44 3.87 4.26 4.07 7.44 2.89 3.81 3.35
8.93 3.96 4.55 4.26 8.93 2.89 3.98 3.44
10.42 3.87 NA NA 10.42 2.83 4.08 3.46
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'jABLE 6. - Continued.
Nozzle - 1.6, K 0 1.6 Nozzle 1.6, M 1.6
Run 14 Corr 812 Run 13 Corr 798
SRM & Orbiter Engine Operating SRM Engine Operating
SRM DATA SR, DATA
(P /P 177 (P /P) = 206 (P /P 137 (P /P)= 160c t set c t cal c t set c t cal
(PU). = 1.1937xl0O (pU) = 8.5754x102  (pU) 1.4220xl04 (pU) = 1.1348x10o
(pU) /(pU). = 13.92 (pU)./(pU). = 12.53
x/r r /r r /r /r x/r r /r r /r /r
e e e e e .1 e
.37 1.28 NA NA .37 1.34 NA NA
.74 1.61 NA NA .74 1.58 NA NA
1.12 1.85 NA NA 1.12 1.85 NA NA
1.49 2.14 NA NA 1.49 2.05 NA NA
1.86 2.32 INA NA 1.86 2.23 NA NA
2.23 2.50 2.92 2.71 2.23 2.41 2.83 2.62
2.61 2.65 3.18 2.92 2.61 2.59 3.01 2.80
2.98 2.83 .3.36 3.10 2.98 2.77 3.18 2.98
3.35 2.95- 3.54 3.25 3.35 2.92 3.30 3.11
3.72 3.07 3.72 3.40 3.72 3.07 3.48 3.28
4.47 3.24 3.99 3.62 4.47 3.27 3.75 3.51
5.21 3.42 4.26 3.84 5.21 3.48 3.99 3.74
5.96 3.60 NA NA 5.96 3.66 4.20 3.93
6.67 3.72 NA NA 6.67 3.81 4.40 4.11
7.44 3.84 NA NA 7.44 3.93 4.58 4.26
8.93 4.08 HA NA 8.93 4 .17 4.88 4.53
10.42 )4.26 NA NA 10.42 4.26 NA NA
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TABLE 6. - Continued.
Nozzle 0.9, M = 1.6 Nozzle 0.9, M = 1.6
Run 75 Corr 1942 Run 69 Corr 1587
SRM Engine Operating SRM Engines Operating
SRM DATA SRM DATA
(Pc/Pt)set = 141 (Pc /Pt)ca = 165 (p t = 96.4 (P /Pt cal
= 13
c set c t c
(pU) = 1.5274x10 4 (pU) = 1.2545xlo03  (pU). 1.5752x10
4 (pU), 1.54h65xil03
(pU) /(pU)w = 12.2 (pU)I /(pU)w = 10.2
x/re  r /r rl/r e  /r . x/r . ru/re rl/r e F/re
.74 1.36 NA NA .74 1.31 NA NA
1.49 1.84 NA HA ].149 1.73 NA NA
2.23 2.20 NA NA 2.23 2.02 NA NA
2.98 2.56 NA NA 2.98 2.32 NA NA
3.35 2.68 2.68 -2.68 3.35 2.44 2.32 2.38
3.72 2.80 2.74 2.77 -3.72 2.56 2.50 . 2.53
4.47 - 3.03 3.15 3.09 -4.47 2.68 2.92 2.80
5.21 3.33 3.33 3.33 5.21 2.92 3.03. 2.97
5.76 3.45 3.63 3.54 5.96 2.98 3.15 3.07
6.67 3.57 3.81 3.69 6.67 3.03 3.39 3.21
7.44 3.75 3.99 3.87 7.44 3.09 3.51 3.30
8.93 3.93 4.11 4.02 8.93 NA NA.. NA
10.42 3.99 4.34 4.17 10.2 NA NA NA
41
TABLE 6. - Continued.
Nozzle -3.0, M = 1.6 Nozzle -3.0, M = 1.6
Run 80 Corr 166 Run 78 Corr 16o6
SRM Engine Operating SRM Engine Operating
SRM DATA SRM DATA
(P /P t) = 156 (Pc/P ) al= 182 (P /Pt) = 189 (P /P ) cal = 221
c t set c t cal c t set c t cal
2 2(pU). = 1.0222x10 (pU) = 7.4789x10 (pU) = 1.1 6 25x10 (pU). = 7.8093x102
(pU)./(pU) = 13.67 (pU)./(pU) = 14.89
x/r r/r r /r Y/r x/r r /r r /re  /re u e 1 e e e u e 1 e e
.37 1.25 NA NA ..37 1.34 NA NA
.74 1.64 NA NA .74 1.64 NA NA
1.12 1.93 NA NA 1.12 1.87 NA NA
1.49 2.20 NA NA 1.49 2.20 NA NA
1.86 2.49 NA NA 1.86 2.47 2.77 2.62
2.23 2.65 2.89. 2.77 2.23 2.71 2.95 2.83
2.61 2.89 3.12 3.01 2.61 2.95 3.18 3.07
2.98 3.07 3.27 3.17 2.98 3.15 3.36 3.26
3.35 3.24 3.45 3.35 3.35 3.30 3.54 3.42
3.72 3.42 3.66 3.54 3.72 3.145 3.75 3.60
4.47 3.72 3.96 3.84 . 4.47 3.78 4.14 3.96
5.21 3.90 4.23 4.07 5.21 4.08 H1A NA
5.96 4.11 4.32 4.22 5.96 4.29 NA NA
6.67 14.29 .4.52 4.41 6.67 1.146 NA NA
7.414 )I.ho )I . 6y 1. 51 7.141 1. ('-( NA lit,
8.9 . -.61 )i.97 .1.79 8,.9, 14.97 NA. [JA
10.12 4.72 5.21 1).97 o10.h2 5.24 NA wiA
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TABLE 6. - Continued.
Nozzle -3.0, M~ = 1.6
Run 79 Corr 1676
SRM Engine Operating
SRM DATA
c t set = 225 (Pc/Pt)cal = 262
(P).l.291 4  2(pU) = 1.2229x10 (pU) = 7.6273x102
(pU) /(pU) = 16.03
x/r r /r r /r F/r
e u. e 1 e e
.37 1.40 NA NA
.74h 1.76 NA NA
1.12 2.08 NA NA
1.49 2.35 NA NA
1.86 2.65 2.80 2.72
2.23 2.95 3.07 3.01
2.61 3.18 3.30 3.24
2.98 3.39 3.54 3.47
3.35 3.57 3.75 3.66
3.72 NA NA NA
4.47 4.11 NA NA
5.21 4.40 NA NA
5.96 4.70 NA NA
6.67 4.91 NA NA
7.44 5.15 NA NA
8.93 5.45 NA NA
10.h2 5.62 NA NA
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TABLE 6. - Continued.
Nozzle 2.0, M = 2.0 Nozzle 2.0, M =2.0
Run 32 Corr 1090 Run 37 Corr 1156
SRM & Orbiter Engine Operating SRM & Orbiter Engine Operating
SRM DATA SRM DATA
(P /P ) = 141 (P /P )  165 (P /P ) = 71 (P /P ) = 83
C t set c t cal c t set c tcal
(pU) = 1.1396xi04 (pU). = 7.8524xil0 2  (pU) = 8.1396x10
3 (pU) = 7.7566x30 2
(pU) /(pU) = 14.5 (pU) /(pU) =  10.5
x/r r /r r /r 7/r x/r r /r r /r ?/r
e u e e e e u e 1 e e
.37 1.28 NA NA .37 1.19 NA NA
.74 1. 58 NA NA .74 1. 43 AA NA
1.12 1.90 NA NA 1.12 1.64 NA NA
1.49 2.20 NA NA 1.49 1.85 NA NA
1.86 2.44 2.86 2.65 1.86 1.99 NA NA
2.23 2.65 3.10 2.88 2.23 2.14 NA NA
2.61 2.83 3.30 3.06 2.61 2.29 2.98 2.64
2.98 2.98 3.48 3.23 2,98 2.47 3.07 2.76
3.35 3.12 3.69 3.40 3.35 2.53 3.24 2.89
3.72 3.27 3.90 3.59 3.72 2.62 3.39 3.00
4.47 3.51 4.20 3.86 4.47 2.80 3.66 3.23
5.21 3.69 4.55 4.12 5.21 2.98 3.87 3.43
5.96 3.87 4.76 4.31 5.96 3.07 4.11 3.59
6.67 3.99 NA NA 6.67 3.18 4.26 3.72
7.114 4.11 NA NA 7.iW 3.27 I.37 3.82
8.93 b.37 NA NA 8.93 3.95 b.6] ).03
10.42 4.52 NA NA 10.42 3.60 NA NA
)4
TABLE 6. - Concluded.
Nozzle 2.0, M = 2.0 Nozzle 2.0, M = 2.0
Run 38 Corr 1166 Run 43 Corr 1210
SRM & Orbiter Engine Operating SRM Erigine Operating
SRM DATA SRIM DATA
cP t set = 181 (Pct/Pt)cal = 211 (Pc /Pt set 127 (Pc/Pt cal 149
9.1h1 3  2 4-U)2(pU)j = 9.8154xi03 (pU)c = 5.9372x10 (pU) = 1.16 83xl0 (pU)= 8.h2 69x102o
(pU) /(pU) = 16.5 (pU)./(pU) = 13.9
x/r r /r r1/r r/r x/r r /r r /r r/r
e ue 1e ee e1e e
.37 1.34 NA NA .37 1.31 NA NA
.74 1.614 NA NA 
.74 1.61 NA NA
1.12 1.93 NA NA 1.12 1.87 NA NA
1.149 2.20 2.62 2.41 1.49 2.11 NA NA
1.86 2.50 2.83 2.67 1.86 2.35 NA NA
2.23 2.74 3.10 2.92 2..23 2.53 3.04 2.78
2.61 2.98 3.33 3.16 2.61 2.74 3.27 3.00
2.98 3.12 3.51 3.31 2.98 2.92 3.48 3.20
3.35 3.27 3.72 3.50 3.35 3.07 3.66 3.37
3.72 3.42 3.90 3.66 3.72 3.27 3.84 3.554.47 3.69 4.26 3.98 4.47 3.54 4.1-4 3.84
5.21 3.90 4.55 '.2 3  5.21 .3.87 4.47 4.17
5.96 4.05 4.82 4.44 5.96 4.11 4.73 4.426.67 4.20 5.09 4.65 6.67 4.37 4.94 4.66
7.44 4.32 5.36 4.84 7.41h 4.55 5.15 4.858.93 4.55 NA NA 8.93 4.82 NA NA
.10.12 b4.67 NA NA 10.)12 1i.91 NA NA
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TABLE 7 - NOZZLE TEST CONDITIONS
ORBITER SRN 2
Design Design
Run Corr. M n (pU) pU) e P PC cyt P PPt
2 510 1.6 1.6 12.1 NOM. 151.4 147.7 148.1 118.0 147.6 154.2 155.9
3 598 12.41 NOM. 110.4 107.8 108.8 118.0 150.6 156.6 155.9
9 739 9.67 A/A*=12 120.5 117.8. 118.0 118.0 86.9 90.67 91.03
12 781 -- NOM. ORB Only 113.5 111.0 111.1 118.0 -- -- .
13 798 12.53 NOM. SRM Only -- -- -- -- 153.8 159.8 155.9
14 812 13.92 1.3 Pc NOM. 149.4 146.0 146.3 153.4 198.1 206.4 202.7
32 1090 2.0 2.0 14.50 NOM. 98.37 95.33 97.16 101.2 158.0 164.8 165.6
37 1156 10.53 A/A*=12 103.6 100.9 102.9 101.2 80.19 83.28 84.66
38 1166 16.09 1.3 Pc 131.8 123.2 130.7 131.6 203.3 211.1 215.3
42 1200 NA NOM. ORB Only 96.46 93.80 95.31 101.2 -- -- --
43 1210 13.83 NOM. SRM Only -- -- -- -- 143.0 143.8 165.6
44 1225 2.2 16.31 NOM. 170.1 165.6 167.2 169.5 176.6 188.4 185.8
45 1242 2.0 14.43 NOM. SRM Only -- -- -- -- 158.4 165.5 165.6
47 1269 2.2 16.51 NOM. 162.2 158.1 160.4 169.5 182.7 190.2 185.8
SPcl, 2 ,3 = Pc1 ,2 ,3 Tunnel Output/ .931
2 Pc 4,5 - c4,5 Tunnel Output/0.855 (Continued)
TABLE 7 - NOZZLE TEST CONDITIONS (Concluded)
ORBITER 1  SRM2
Design DesignMnozzle jPse Pc P4 c5/Run Corr. M.m nozzle j) U cset Pc P" 2  ,3  Pc Pc4  PP
/Pt 7Pt /t xP t 7Pt 7Pt t
78 1666 1.6 3 0 14.189 NOM. SRM Only -- -- -- -- 213.6 221.1 228.2
79 1676 16.03 1.2 PC, SRM Only -- -- -- -- 253.8 262.4 273.8
80 1686 13J67 .8 Pc, SRM Only -- -- -- -- 175.5 182.0 182.5
75 1642 0.9 12.20 1.1 Pc, SRM Only -- -- -- -- 160.3 165.1 'y
69 1587 10.17 SRM Only -- -- -- -- 109.1 112.8
72 1612 ,10.76 SRM Only -- -- -- -- 170.1 124.1 --
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Figure 2. - Continued.
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Figure 2. - Continued.
DIMENSIONS IN METERS
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(e) Solid rocket motors, Si
Figure 2. - Continued.
DIMENSIONS IN METERS
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Cf) Vertical tail ACPS pods PlV
Figure 2. - Continued.













Figure 3. - installation of the 0.019-scale model launch configuration
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Figure 4. - Average plume shape variations with the viscous mixing parameter (pU) ./(pU). for various
SRM nozzle designs at M = 1.6.
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Figure 5. - Average SRM plume shape variations with the viscous mixing parameter (pU) /(pU), for
M = 2.0 nozzle design at M = 2.0.
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Figure 6. - Variation of the average gaseous SRM plume shape with the viscous mixing parameter at a
given distance from the nozzle exit.
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DATA SET SYMBOL CONFIGURATION DESCRIPTIO N ELEVON AILR RUCER PLUMES FE3R.CE I SORMATION
((Bj501O) AMES 97-616 IA2 01 TO Sl NO PLUMES .000 .00 .000 .000 SREF 3155.0000 SQ.FT.
(COBJOOI1) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
tRBJ0073 AMES 97-616 IA201 TO SI SRM A/A=12.0RB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
(A)MACH = 1.60 PAGE 1
DATA SET SYMBOL Luv'- IUUmI<AI UN *r-- - %& 0 000 1 3155.0000 S.FT.
(Ce 501 AMES 97-G16 I1A2 01 TO SI NO PLUMIES .000 .000 .000 .000 SREF 3155.00 S.FT.
cC'3001 I AMES 97-816 IA2 01 TO SI PC/PT NoM.SRM A/A-8 .CO .000 .000 5.000 LREF 
5.800 FT.
CRBCO7 AMES 97-616 IA2 01 TO SI SRM A/A=12.CRS NOM .c00 .000 .COO 5.000 .6REF 
73.5000 FT.
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
CB)MACH = 1.98 PAGE 2
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRN RUDDER PLUMES REFERENCE INFORMATION
(C8j501 ) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(0BJ001 I AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
(RBJOO7) AMES 97-616 IA2 01 TO SI SRM A/A=12.0RB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
(AMACH = 1.60 PAGE 3
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUODER PLUMES REFERNCE INF ATION
(DBJ501) Q AMES 97-616 IA2 01 TO S! NO PLUMES .000 .000 .00 C00 SREF 3155.0000 SQ.FT.
(90JOI ) AMES 97-616 IA2.01 TO Si PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 
50.8000 FT.
(RBJO07) AMES 97-616 IA2 01 TO SI SRM A/A=12.0RB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(R6JCs009) AMES 97-616 IA2 01 TO SI PC/PT=I.3 NOMINAL .000 .000 .000 5.000 XMRP 8S.4167 FT.ZMRP .0000 FT.4 FT.
SCALE .0190
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
CB)MACH = 1.98 PAGE 4
DATA SET SYMBOL CO' IGURATION DESCRIPTION ELEVON AILRON RLER PLU.ES 
REFERENCE INFORMATION
C CBj501 I AMES 97-616 IA2 0l TO SI NO PLUMES .000 .000 .000 
.000 SREF 3155.0000 SO.FT.
( Cm31 DI ) AMkS 97-616 IA2 01 TO S1 PC/PT NOM.SRI A/A-8 .O00 .COO .000 5.000 LREF 
50.8000 FT.
CRBJ0073 AMES 97-616 IA2 01 TO SI SRM A/A=12,0RB NOM .000 .000 .000 5.000 
BREF 73.5000 FT.
cRBJO09I AMES 97-616 IA2 01 TO SI PC/PT-I.3 NOMINAL .O00 .000 
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
CAMACH 1.60 PAGE 5
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON A I t uN hl-t t-LU ltZ -F -
j" L ,- U .. 1
(B4501 ) AMES 97-616 IA2 01 TO SI N1 PU.IJES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(OBJOO) Ui AMES 97-616 1A2 01 TO SI PC/RT NOM.SRM A/A-8 .000 .000 .O0 5.000 LREF 50.8000 FT.
CRB007) AMES 97-616 IA2 01 TO SI SRM A/A=12.CRB NCM .000 .000 .000 5.000 BREF 73.5000 
FT.
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
(BMACH 1.98 PAGE 6
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE 
INFORMAT ION
A0M501) MES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
StCZ001 ) AMES 97-616 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 
LREF 50.8000 FT.
CRBJO07) AMES 97-616 IA2 01 TO SI SRM A/A=-12ORB NOM 0 .000 .000 000 5.000 BREF 
73.5000 FT.
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
CA)MACH = 1.60 PAGE 7
ATA SET SYMOL CONFIGURATION 0ESCRI- 'iION LL-Vw i, , .'.J00 000 S F 311 .
(~0J501 ) 0 AMES 97-616 IA2 01 TO Sl NO PLUMES .0 000 CO .000 .000 SREF 
3155..0000 SO.FT.
(0U 001) AMES 97-616 IA2 01 TO Si PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 
50.8000 FT.
(RBJ0O7) AMES 97-616 IA2 01 TO SI SRM A/A=I2,0RB NOM .000 .000 .000 
5.000 BREF 73.5000 FT.
( RB0C9 3) AMES 97-616 IA2 01 TO SI PC/PT-1.3 NOMINAL .000 .000 .000 
5.000. XMRP 86.41670000 FT.
ylMp :Coco FT.ZMRP 4.CJ0000 FT.
SCALE .019Oiso
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
(B)MACH = 1.98 PAGE 8
DATA SET SYML CONFIGURATION DESCRIPTION ELEVON 
AILRCN RUDDER PLUMES REFERENCE IN .ORMATION.
COBj501 ) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 0 
.000 SREF 3155.0000 S0.FT.
(DBJCOl ) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 000 000 5.000 LREF 50.8000 FT.
tR30JC07 ) AMES 97-616 IA2 01 TO SI SRM A/A 12.0RB NOM .000 .000 000 5.000 XMBREP 73.50004167 FT.
(RBJO9) AMES 97-816 IA2 01 TO SI PC/PT-I1.3 NOMINAL .000 .000 .0 5.000 XMRP 86.0000 FT.
ZMRP 4.0000 FT.
SCALE .010
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
CA)MACH = 1.CO PAGE 9
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE IORMATION
(0DBJ501 ) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(CbJOCI ) AMES 97-616 IA2 01 TO Sl PC/PT NOM,SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
(R-D:07) AMES 97-616 IA2 o01 TO SI SRM A/A=12.0R8 NOM .000 .000 .000 5.000 BREF 73.5000 FT.
Rj'C)9 AMES 97-616 IA2 01 TO SI PC/PT=-1.3 NOMINAL .000 .000 .000 5.000 XMRP 86.4167 FT."YMRp ccco0 F..
ZMRP 4.0000 FT.
SCALE .0190
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
(B)MACH = 1.98 PAGE 10
DATA SET SYMBOL CONFIGURATION DESCRIPTION 
ELEVON AILRON RUDER PLUMES REFERENCE INFORMATION
(BBJ501 ) AMES 97-616 IA2 01 TO SI NO PLUMES .co0 .C0 .Oco00 .000 SREF 
3155.0000 SQ.FT.
(BSJOOI) AMES 97-816 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 
FT.
(PBJ007) AMES 97-616 IA2 01 TO SI SRM A/A=I2.0RB NOM .000 .000 000 5.000 REF 73.5000 FT.
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
PAGE 11
DATA SET SYMBOL tu.uy- Iut I U U- , 10 1 1 RE t5.0000 S.FT
(CBJ501) AMES 97-816 IA2 01 TO SI NO PLUMES ..000 .000 0 .000 0' SREF 3155.000 
.FT
(CBj001) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A- 8o .000 .000 
5.000 LREF 50.8000 FT.
(CBJOO07.) AMES 97-616 IA2 01 O TO SI SRM A/A-12.CRB NOM .000 .COO. .000. 
5.000 BREF 73.5C00 FT.
(CBJOO9) AMES 97-616. IA2 01 TO S1 PC/PT-1.3 NOMINAL .000 .000 .000 
5.000 XMRP 86.41670000 FT..
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS PAGE 12
DATA SET SYM1tL CONFIGURATICN DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE 
INFCRMATION
C04502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .00 .000 .000 SREF 3155.0000 S0.FT.
(HBJC02) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8' .000 .C000 .000 5.000 LREF 50.800 FT.
(RBJCCS 9 AMES 97-616 IA2 01 TO SI SRM A/A=I2.ORB NOM . .000 0 0 5.000 EREF 73.500 FT.
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FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
CA3MACH = 1.0 PAGE 13
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVN AILRON PUDDER PLUMES REFERENCE INFCRMATION
(0C9J502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
"HE6JO2) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
(R3JCCS) AMES 97-616 1A2 01 TO Si SRM A/A=12.CR8 NOM .000 .000 .000o 5.000 BREF 73.5000 FT.
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FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
CB]MACH = 1.98 PAGE 14
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(DBJ502) 0 AMES 97-616 IA2 01 TO Sl NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(HBj002) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRMI A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
(RJ008 ) AMES 97-616 IA2 01 TO SI SRM A/A-12.RB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
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FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACIERISTICS, ALPHA=0.0
(A)MACH = 1.60 PAGE 15
DATA SET SYMBO)L CONIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES RUL L.N L INr U,MAj I U
(08J502) AMES 97-616 IA2 01 TO Sl NO PLUMES .000 .000 .000 .000 SREF 3155.0000 
SO.FT
(HBJOO23] AMES 97-616 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 , .000 .000 .000 5.000 LREF 50.8000 FT.
kRBJOCS8) AMES 97-616 IA2 01 TO SI SRM A/A=12.OR9 NOM .000 .000 .000 5.000 BREF 73.5000 
FT.
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FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=O.O
(BIMACH = 1 .98 PAGE 16
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER 
PLUMES REFERENCE INFORMATION
CD J502) Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 .00 000 .000C SREF 3155.0000 SO.FT.
(H31002) AMES 97-616 IA2 01 TO Si PC/PT NOM.SRM A/A-8 .000 000 .000 
5.000 LREF 50.6000 FT.
t .RJOCS) AMES 97-616 IA2 01 TO SI SRM A/A=I2.0RB NOM .00 000 . .000 
5.000 BREF 73.5000 FT.
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FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0O
(A)MACH = 1.60 PAGE 17
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES 
REFERENCE INFORMATION
CD8J502) Q AMES 97-616 IA2 01 TO Si NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
Cp?JO02) U AMES 97-G16 lA2 01 TO Si PC/PT NOM.S7I A/A-8 .oo .000 .O0 5.000 LREF 50.8000 FT.
RJCC3 Q AMES 97-6516 IA2 01 TO-S1 SRM A/A=12.0RB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
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FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
(BMACH = 1.98 PAGE 18
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUOCER PLUMIES REFERENCE INFORMATION
(DBJ502) Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
EHBJOO2) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF. 50.8000 FT.
(RBJOO8 AMES 97-616 IA2 01 TO SI.SRM A/A=12.CRB NOM .000 .o000 .000 5.000 BREF 73.5000 FT.























SIDESLIP ANGLE, BETA, DEGREES
FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
(A)MACH = 1.60 PAGE 19
DATA SET SYMBOUL CONFIGURATICN DESCRIP"ION LLLVW  AiL,4 ,,jut., -L..-. ItI , U--
(08J502) ) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .OCO .C00o SREF 3155.0000 SQ.FT.
S(H3J002 ) AMES 97-616 1A2 0I TO S! PC/PT NOM.SRM A/A-8 .000 .000 .000o 5.000 LREF 50.8000 FT.
(RSBJOC8) AMES 97-616 IA2 01 TO SI SRM A/A-I2.ORB NOM .000 .00CC0 .000 5.000 BREF 73.5000 FT.
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FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
(B MACH = 1 .98 PAGE 20
DATA SET SYMBOL COW I GURATION DESCRIPTI ON. ELEVON AILRON RUDDER PLUME REFERENCE INFORMATION
CCBJ502) C) AMES 97-G16 IA2 01 TO Si NO PLUMES .000 .000 .000 .000 SREF 3155.C000 SO.FT.
CH-002) U AMES 97-G16 IA2 01 TO Si PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 
FT.
(RBJC0 ) AMES 97-616 IA2 01 TO SI SRM A/A=12.CRB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
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FIG 8 EFFECT OF. PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0Z A)MACH 1.60 PAGE 21
DATA SET SYMBOL CONFIGURATION DESCR PTION ELEVON AILRON RUODER 
PLUMES REFERENCE I N. .-..A *I UN
(CBJ502) AMES 97-616 IA2 01 TO Sl NO PLUMES .000 . .000 .000 SREF 
3155.0000 SQ.FT.
(HB;002) AMES 97-616 IA2 C01 TO SI PC/PT NOMSRM A/A-8 .000 .000 .000 
5.000 I-REF 50.8000 FT.
(R3JC008) AMES 97-616 IA2 01 TO SI SRM A/A=I2.ORB NCM .000 .000 
.000 5.000 3REF 73.5000 FT.
(RBJ0IO) AMES 97-616 IA2 01 TO Sl PC/PT=1.3 NOMINAL .000. .000 
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FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
CBMACH = 1.98 PAGE 
22
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON 
RUDDER PLUMES REFERENCE INFORMATION
CEBCOOI ) 0 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 
.000 5.000 SREF 3155.0000 SO.FT.
CRBJ031 I AMES 97-6!6 IA2 01 TO SI M-.9 NOZPC/PTh.82 NOM .000 .COO 
.000 2.000 LREF 50.8000 FT.
IR.J032] AMES 97-616 IA2 01 TO SI M=.9 NOZPC/PT=I.I NOM .000 .000 .000 
2.000 BREF 73.5000 FT.
( pJ033) AMES 97-G16 IA2 01 TO SI M=3.0 NOZ.PC/PT-NOM .000 .COO .000 
2.000 XMRP 86.4167 FT.
(RPBJO34) . AMES 97-616 IA2 01 TO Sl M=3.0 NOZ.PC/PT=I.2 NOM .000 .000 .000 2.00C YMRP 
.0000 FT.
CRBJO35) AMES 97-616 IA2 01 TO Sl M=3.0 NOZ.PC/PT=0.8 NOM .000 .000 .000 2.000 ZMRP 4.0000 
FT.
SCALE .0190
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FIG 9 EFFECT OF NOZZLE DESIGN POINT ON LONGITUDINAL CHARACTERISTICS
(AMACH = 1.60 PAGE 23
UATA ':r.T SYM&L. Lu 'i- lbuKAi I UN U I<. - I UIJN tL.V'4t-, AIL .A ht nJUz . R , LU.... a.. - . *, ' -. ui I I '.i
(EeJ00o 3 AMES 97-61S IA2 01 TO S1 PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
( RB03! 3 AMES 97-616 IA2 01 TO SI M=.9.NOZ.PC/PT-.82 NOM .000 .000 .000co 2.000 LREF 50.8000 FT.
( RE?,C32J AMES 97-616 IA2 01 TO SI M=.9 NOZ,PC/PT-1.1 NOM .000 .000 .000 2.000 BREF 73.5000 FT.
(RB-'033) AMES 97-616 IA2 01 TO SI M=3.0 NOZ.PC/PT=NOM .000 .000 .000 2.000 XMRP 8S.4167 FT.
(RB;J034) AMES 97-616 IA2 01 TO S1 M=3.0 NOZ.PC/PT=).2 NOM .CCO .000 .000 2.000 YMRP .0000 FT.
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FIG 9 EFFECT-OF NOZZLE DESIGN POINT ON LONGITUDINAL CHARACTERISTICS
CAIMACH = 1.60 PAGE 24
DATA SET SYMBOL CONFIGURATION DESCRIPTION 
ELEVON AILRON RU0OER PLUMES REFERENCE INFORMATION
E 001 AMES 97-616 A2 01 TO S PC/PT NOMSRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
R0031O) L AMES 97-616 IA2 01 TO SI M-9 NOZ.C/PT.82 NO .000 .000 .000 2.000 LREF 50.8000 FT.
(RSJ031) AMES 97-616 IA2 01 TO SI M=.9 NOZ.PC/PTI.I2 NOM .000 .000 .000 2.000 BREF 73.5000 FT.
(REJ032) AMES 97-616 IA2 01 TO SI M=.0 NOZ.PC/PTNOM .000 .000 .000 2.000 XMRP 8.4167 FT.
(REJO33) AMES 97-616 IA2 01 TO Sl M=3.0 NOZ.PC/PTI.2 NOM .000 .000 000 2.000 YMRP .0000 FT.
RJ035 AMES 97-616 A2 01 TO S M=3.0 NOZPC/PT-.8 NOM .00 .000 .000 2.000 EZMRP 4.0000 FT.
035 . . . . . . . . . . . . . . .,-r r A 97-61T -1-SCL01
.025
.020 -
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FIG 9 EFFECT OF NOZZLE DESIGN POINT ON LONGITUDINAL CHARACTERISTICS
A)MACH 1.60 PAGE 25
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RL ODER PLUMES REFERENCE INFORATION
CEJO00I 1 ) AMES 97-816 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .C00 .000 5.000 SREF 3155.0000 SQ.FT.
SRPJ03 1 ) AMES 97-616 IA2 01 TO SI M-.9 NOZ.PC/PT=.82 NOM .000 .000 .000O 2.000 LREF 50.6000 FT.
(R2JO032 AMES 97-816 1A2 01 TO SI M=.9 NOZ.PC/PT-1.1 NOM .000 .000 .C000 2.000 BREF 73.5000 FT.
C(R3J033) AMES 97-616 IA2 01 TO SI M=3.0 NOZ.PC/PT=NOM .000 .COO .000 2.000 XMRP 86.4167 FT.
(R,'034) AMES 97-616 !A2 01 TO SI M=3.0 NOZ.PC/PT=I.2 NONM .000 .000 .CO 2.000 YMRP .0000co FT.
(RBJC35) [ AMES 97-616 IA2 01 TO SI M=3.0 NOZ.PC/PT-0.8 NOM .000 .COO .000 2.000 ZMRP 4.0000 FT.
SCALE .0190.....5 .. ...... .. . .
.30
aI
.25 _ _ _ _ _i 
_ _
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FIG 9 EFFECT OF NOZZLE DESIGN POINT ON LONGITUDINAL CHARACTERISTICS
CAJMACH = 1 .60 PAGE 26
DATA SET SYMBOL CONF IGURAT IO I DESCRIPTION ELEVON AILRON RUDER PLUMES REFERENCE INFORMATION
(EBJOOI ) AMES 97-616 IA2 01 TO S1 PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
(RBJO31) AMES 97-616 IA2 01 TO SI M=.9 NOZ.PC/PT-.82 NOM .000 .000 .000 2.000 LREF 50.8000 FT.
ERBJO32) " AMES 97-616 IA2 01 TO SI M=.9 NOZ.PC/PT=I1.1 NOM .000 .000 .000 2.000 BREF 73.5000 FT.
(RBJ033) AMES 97-6I6 IA2 01 TO SI M=3.0 NOZ.PC/PT=NOM .000 .000 .000 2.000 XMRP 88.4167 FT.
(R2JO34) AMES 97-616 IA2 01 TO Si M=3.0 NOZ.PC/PT-1.2 NOM .COO .000 .000 2.000 YMRP .0000 FT.
(RB035) AMES 97-616 IA2 01 TO S! M=3.0 NOZ.PC/PT=O.8 NOM .000 .000 .000 2.000 ZMRP 4.0000 FT.SCALE .019O
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FIG 9 EFFECT OF NOZZLE DESIGN POINT ON LONGITUDINAL CHARACTERISTICS
CA)MACH = 1.60 PAGE 27
DATA SET SYMBOL CONFIGURATI ON CESCRIPTION ELEVON AI LRON RU 
DER PLUMES HE-J tL I Ni- UmIA 1 1 UJ
(c8J501 ) AME S 97-616 IA2 01 TO Sl NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
c(0401) 1 AMES 97-616 IA2 01 TO SI PC/PT NOM,SRM A/A-8 .000 Co .000 5.000 LREF 50.8000 FT.
(RBJM03) AMES 97-616 lA2 01 TO SI PC/PT NOM.SRM A/A-8 .COO .000 .000 2.000 BREF 
73.5000 FT.
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FIG 10 EFFECI OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACIERISTICS, BETA=0
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRCN RUDDER 
PLUMES REFERENCE INFORMATION
C C35OI ) C AMES 97-616 IA2 01 TO SI NO PLLMES .000 .cOC .C00 .000 .SREF 3155.0000 SO.FT.
COBJO01 3 U AMES 97-616 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.G000 
FT.
(R2j003) Q AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 .00 .000 .000 2.000 BREF 73.5000 FT.
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FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=O
CB)MACH = 1.98 PAGE 29
DATA SET SYMBOL CON IGURATION DESCRIPTION ELEVON 
AILRZN RU E .I..., .-.L .. 1. -,lil *"5.1 w wr-* -000 ,0 000 ,000.w -E 3155 0000 ,FT
CDBJ501) C AMES 97-616 IA2 0l TO SI NO PLUMES .000 
.000 .000 .000 REF 3153.0000 SG.FT.
COBJOQI) AMES 97-16 IA2 01 TO SI PC/PT NOM.SRM 
A/A-8 .000 .003 cCO 5.000 LREF 
50.8000 FT.
(RBJCO3) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A'8 Cc0 
.000 .000 2.000 BREF 73,5000 FT.
(CoJoos05) AMES 97-616 IA2 01 TO Si PC/PT NOM 000 
.000 000 3.000 XMRP 6G.4167 FT.Yr. .0000 
ZMRP .4.0000 FT.
SCALE .01s0
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FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, 
BETA=0
(A]MACH = 1.60 
PAGE 30
DATA SET SYMBOL COIG?1URATION DESCRIPTION ELEVN AILRON RUDDER PLUMES REFERENCE 
INFORMATION
(DBJ50I 1 C AMES 97-616 IA2 01 TO SI NO PLUMES .MOO .000 .000 .000 
SREF 3155.0000 SQ.FT.
(C BJO01 3 U AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 
LREF 50.8000 FT.
(RJO3) AMES 97-616 IA2 01 TO SlI PC/PT NOM.SRM A/A=8 .000 .000 
.000 2.000 BREF 73.5000 FT.
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FIG 10 EFFECT OF ORBITER.AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=O
C)MACH = 1.98 PAGE 31
DATA SET SYM3 , CONFIGURATION DESCRIPTION LLLVu J AIL.RuN .iL," L-Ui -, , r n. i..L I i,. U- ,,, I I L, 
(0 501) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(cBC0l01 ) AMES 97-G16 1A2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 
FT.
(RBJOO3) AMES 97-616 I A2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 8REF 73.5000 FT.(0Bl05) AMES 97-616 IA2 01 TO SI PC/PT NOM .000O .000 .000 3.000 XMRP 86.4167 FT.YMRP . C000 FT.
ZMRP 4.0000 FT.
SCALE .01 0
.10 " 1 
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FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=O
CA)MACH = 1.60 PAGE 32
DATA SET SYMSOL CONFIGURATION DESCRIPTION ELEVON AILRON RUODER PLUMES REFERENCE INFORMATION
(0BJ501 ) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 -SREF 3155.0000 SQ.FT.
(C0001 ) AMES 97-618 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
(RBJO03) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A=8 .000 .C000 .000 2.000 BREF 73.5000 FT.
(0CJ005) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 XMRP 86.4167 FT.YMRP .0000 FT.
ZMRP 4.0000 FT.
SCALE .0190
. 10 . rr.. . . . . . . . .. 
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FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=0
(B)MACH = 1.98 PAGE 33
DATA SET SYM .L CO'NFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(09J501] ) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
I 084001 ) AMES 97-SIG IA2 01 TO Sl PC/PT NCM.SRM A/A-8 .c000 .000 .000 5.000 LREF 50.8000 FT.
CR8JO03) AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
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FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=O
(A)MACH = 1.60 PAGE 34
DATA SET SYMBOL COW IGURATION DESCRIPTION ELEVON AILRON 
RUDDER PLUMES REFERENCE INFORMATION
C0J501 Q AMES 97-616 IA2 01. TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(CE3j.o31 AMES 97-616 IA2 01 TO SI PC/PT NOMSRM A/A-8 .000 .000 .OO 5.000 
LREF 50.8000 FT.
(R9.jC03) AMES 97-616 IA2 01 TO Si PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
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FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=O
DArF 12
DATA SET SYM OL CONFIGURATION CESCRIPTION ELEVON AIL.ruN 1uuL- .i.,,. R. . _N- -- U ...... L '-.
(DBJ501 ] ) AMES 97-618 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(CBJO01 T AMES 97-816 IA2 01 TO Sl PC/PT NOMSRM A/A-8 .000 .000 .000 5.000 LREF 
50.8000 FT.
CRBJ003) AMES 97-616 lA2 01 TO SI PC/PT NOM.SRM A/A-8 .000C .000 .000 2.000 BREF' 73.5000 
FT.
(0DJC05) AMES 97-616 lA2 01 TO St PC/PT NOM .000 .OO .000 3.000 XMRP 
6-.4167 FT.
YMRP' .0000 FT.ZMRP 4.0000 FT.
SCALE .019SO
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FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=0
CA)MACH = 1.60 PAGE 36
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(DBJS50I ) AMES 97-GIG IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(OBJO01 ) U AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
(RBJO03) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8S .000 .000 .000 2.000 BREF 73.5000 FT.
(DOBJOOS) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 XMRP 86.4167 FT.YMRP .0000 FT.
ZMRP 4.0000 FT.
SCALE .0190
.022 I I.. . . . . . . . . . ..' " . ..
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FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=O




















.540 ____o _____ __1
.60 .5 1.' 70 75 'o' i '. ' iS 1 1 0 1.95 .0 '0 2.05 ' 1'0 ' '0'5 2.20
MACH NUMBER
FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=O
PAGE 38
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(CBJ501) ' AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000C .000 SREF 3155.0000 SQ.FT.
(CB OO1) U AMES 97-G81G IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
(CBJO03) .9 AMES 97-616 IA2 01 TO SI 'PC/PT NOM.SRM A/A-B .000 .000o .000 2.000 BREF 73.5000 FT.
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FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=O
PAGE 39
UATA S.T SYMKL CONFIGURA ION DESCRIPTION ELEVON AItLRON RUDCER PLUMES REFERENCE INFORMATION
(0IBJ502) AMES 97-GIG IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(H2JOO2) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
(RcBJCtO4) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 ..000 .000 .000 2.000 BREF 73.5000 FT.
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FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=0.0
(A)MACH = 1.60 PAGE 40
DATA SET SYMBOL. CONFIGURATION DESCRIPTION ELEVON AILRON RUODER PLUMES REFERENCE 
FURMAIIU-N
C08 502) ) AMES 97-618 A2 01 TO Sl NO PLUMES .000 .000 . . 000 SREF 3155.0000 
SO.FT.
(HBJOO2) U AMES 97-618 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000C FT.
(RBJOC4I 2 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A=-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(OBJOCs) AMES 97-616 1A2 01 TO SI PC/PT NOM .000 .000 .000 3.000 XMRP 86.4167 FT.YMRP .0000 FT.
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FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=O.OMACH = .g8 PAGE 41
.BM C ..8 
PAGE.. 
. . - I I-
DATA SET SYMBOL COWF IGURATION DESCRIPTION. ELEVON AILRON RUDER 
PL UmES REFERENCE INFORMATION
(DBJ502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 
SREF 3155.0000 SO.FT.
(H9JO02) U AMES 97-618 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 
000 5.000 LREF 50.800 FT.
(RSJO04) AMES 97-616 IA2 01 TO S1 PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 
FT.
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FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=O.O
rATMArH = I. PAGE 42
DATA SET SYMBOL CONF IGURATION DESCRIPTION ELEVON AILRON RUDER PLUMES REFERENCE INFORATION
CDBJ502) AMES 97-616 IA2 01 TO S1 NO PLUMES .000 .000 .000 .000 -SREF 3155.0000 SQ.FT.
(HBJO02) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
(R£j0O4) AMES 97-616 IA2 01 TO S1 PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 8REF 73.5000 FT.

















SIDESLIP ANGLE, BETA. DEGREES
FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=O.O
CB3MACH = 1.98 PAGE 43
DATA SET SYM OL CONIIGURATI ON DESCRIPTION ELEVON AILRZN RUDDER PLUMES REFERENCE IWORMATION
(0IJ502) AMES 97-GI6G IA2 01 TO SI NO PLUMES .000 .000o .000 .000 SREF 3155.0000 
SO.FT.
HrCJO02) AMES 97-616 IA2 01 TO St PC/PT NCM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 
FT.
(RBD004) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
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FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS,'ALPHA=O.O
CA)MACH = 1.60 PAGE 44
DATA SET SYMBOL CONFIGURATION DESCRIPTION 
ELEVON AILRON RLUOER PLUMES REFERENCE INFORM.ATION
(t08502) Q AMES 97-BIG6 IA2 01 TO SI NO PLUMES .00 .000 .000 .000 SREF 3155.0000 
SO.FT.
(HBJO02) AMES 97-616 I-A2 01 TO SI PC/PT NOM.SRM A/A-8 .000 
.000 5.000  LREF 50.8000 FT.
(RBJOC41 AMES 97-616 IA2 01 TO Si PC/PT NOM.SRM A/A-8 .000 .000 
.000 2.000 BREF 73.5000 FT.
(0B0C6) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 
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FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISIICSo ALPHMO0.O
CCJMACH = 1.98 PAGE 
45
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE ! NFORMATION
C(0j502,) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(HB402) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
CRBJCC4) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
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FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=0.0
(A)MACH 1.60 PAGE 46
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER 
PLUMES REFERENCE INFORMATION
( DBJ502 ) Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.C000 SO.FT.
(Hi-JO02) U AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-B .000 .000 .000 
5.000 LREF 50.8000 FT.
CRZOO ) AMES 97-616 IA2 01 TO Si PC/PT NOM.SRM A/A-8 .0O0 .000 .000 2.000 BREF 73.5000 
FT.
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FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=O.O
CBMACH 1.98 PAGE 47
OATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUOCER 
PLUMES REFERENCE INIFORMATICN
AJ502 AMES 97-616 IA2 01 TO SI NO PLUISS .000 .000 .OCO .000 SREF 3155.0000 SO.FT.
(H3Z002) AMES 97-G16 1A2 01 TO SI PC/PT NOM.SRM A/A-8 .000 
.c00 .CO0 5.000 LREF 50.8000 FT.
(RB#O04] I AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A=8 .OcO .000 .000 
2.000 BREF 73.5000 FT.
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FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=O.O
(A)MACH = 1.60 PAGE 48
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(0B4502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(HBJC02] AMES 97-616 I'A2 01 TO SI PC/PT NOM.SRM A/A-$ .000 .000 .000 5.000 LREF 50.8000 FT.
(RBJOO4) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A=8 .000 .000 .000 2.000 BREF 73.5000 FT.
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FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=0.0
B)MACH = 1.98 PAGE 49
DATA SET SYMBOL CO IGLRATION OESCRIPTICN ELEVON AILRON R~00 R 
PLUMES REFERENCE I NFORMAT I ON
(09,J502) AMES 97-616 IA2 01 TO St NO PLUMES .000 .000 000 .000 SREF 
3155.0000 SQ.FT.
(HBJ002) AMES 97-616 1A2 01 TO SI PC/PT NOM.SRM A/A=8 .000 .0 c 000 
5.000 LREF 50.8000 FT.
(R84004) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .Coo . 0030 .000 2.000 BREF 
73.5000 FT.
(08J0S) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .coo CO 3.000 
XMRP 8G.4167 FT.
ZMRP .0000 FT.4.CO0;  
SCALE .0190
-. 0074
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MACH
FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=O.O
PAGE 50
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUOOER PLUMES REFERENCE INFORMATION
(EBJ501) C AMES 97-818 IA2 01 TO SI NO PLUMES .000 .000 .000C .000 SREF 3155.0000 SQ.FT.
(EBJOO3) U AMES 97-818 IA2 01 TO S1 PC/PT NOM.SRM A/A-8 .000 .000 .C00 2.000 LREF 50.8000 FT.(RBJ536) AMES 97-616 IA2 01 TO S1 M=I.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 73.5000 FT.
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FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
(AMACH = 1.60 PAGE 51
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVCN AILRON RUDDER -,UMn.o' xorNtNLL Nk-ulAi 1N
(EBJ501). AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(EBJOO3) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A=-S .000 .000 .000 2.000 LREF 50.8000 FT.
(RBJ538) AMES 97-616 IA2 01 TO SI M=1.4 SOLID SRM PLUME .000 .000 .000 .000 2RE- 73.5000 FT.
( RBJ541 ) AMES 97-616 IA2 01 TO SI M=I.6 SOLID SRM PLUME .000 .000 .000 .000 XMRP 85.4167 FT.YMRP .0000 FT.
ZMRP 4.0000 FT.
SCALE .0190
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FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
(A)MACH = 1.60 PAGE 52
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
CE94501) AMES 97-616 IA2 01 TO Si NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(EBJO03) AMES 97-616 1A2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 LREF 50.8000 FT.
(RBj53) AMES 97-616 IA2 01 TO SI M=I.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 73.5000 FT.
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ANGLE OF ATTACK, ALPHA, DEGREES
FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
CA)MACH = 1.80 PAGE 53
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
IEBJ501 ) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(E8J003) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .C000 .000 2.000 LREF 50.8000 FT.
CR4536) AMES 97-816 IA2 01 TO SI M=1.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 73.5000 FT.
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PITCHING MOMENT COEFFICIENT, CLM
FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
rA)MACH = 1.60 PAGE 54
DATA SET SYMBOL CONF IGURATI CN DESCRIPTION ELEVON AILRON RUDDER PLUMES PEFERENCE INFORMATION
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ANGLE OF ATTACK, ALPHA. DEGREES
.FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
CA)MACH = 1.60 PAGE 55
OATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUOGER PLUMES REFERENCE INFORMATION
CEBJ502) 0 AMES 97-GIG TA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(EEJOO4) U AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .COO .000 .000 2.000 LREF 50.8000 FT.
(RBJ538) AMES 97-816 IA2 01 TO SI M=1I.4 SOLID SRM PLUME .000 .000O .000 .000 BREF 73.5000 FT.
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SIDESLIP ANGLE, BETA, DEGREES
FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
A. MACH = 1.0 PAGE 5
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SIDESLIP ANGLE, BETA, DE-GREES
FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
[A)MACH = .0PAGE 56
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(EBJ502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT
tEBJOO4) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .COO .000 2.000 LREF 50.8000 FT.
C(RBJS38) AMES 97-GIG IA2 01 TO SI M=1.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 73.5000 FT.
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SIDESLIP ANGLE, BETA, DEGREES
FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
CA]MACH = 1.60 PAGE 57
(E8J502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 oC . o00 .0 tU 
JIo.uu .F..
(EBO04] AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .CO .000o .000 2.000 LREF 50.8000 FT.
(RBJ5383 AMES 97-616 IA2 01 TO SI M 1.4 SOLID SRM PLUME .000 .000 .C000 .000 8xMREFP 73.5000167 FT.
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FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
(A)MACH = 1.60 PAGE 
58
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES 
REFERENCE INFORMATION
(EBJ502) AMES 97-816 IAZ 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(EBJ004) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .0 00 CO .000 2.000 LREF 50.8000 
FT.
(RBJ538) AMES 97-616 IA2 01 TO SI M=1.4 SOLID SRM PLUME .o000 .000 .000 .000 BREF 73.5000 FT.
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FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
CA)MACH 1.O0 PAGE 59
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(EBJ502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
( EBJ0043 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 LREF 50.8000 FT.(RBJ538) AMES 97-616 IA2 01 TO SI M=1.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 73.5COO FT.
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FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
CA)MACH = 1 .60 PAGE 60
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(EBJ003) AMES 97-616 IA2 01 TO SI PC/PT NOM.,SRM A/A-8 .000 .000 .000 2.000 SREF 3155.0000 SQ.FI
(EB4J013) U AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A=8 10.000 .000 10.000C 2.000 LREF 50.8000 FT.
(RBJ536) AMES 97-616 IA2 01 TO Sl M=I.4 SOLID SRM PLUME .000 .CO .000 .000 BREF 73.5000 FT.
(RBJ539) 1 AMES 97-616 IA2 01 TO Sl M-1.4 SOLID SRM PLUME 10.000 .Co 10.000 .000 XMRP 86.4167 FT.ZMRP .0000 FT.ZMRP 4 C  FT.
SCALE .0190
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES
CA)MACH = 1.60 PAGE 61
DATA SET SYMBOL CONFIURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE 
INFORMATION
cEBJOO3] Q AMES 97-616 IA2 01 TO SI PC/RT N0M.SRM A/A-8 .000 .000 .000 2.000 SREF 3155.0000 SQ.FT.
(EBJO 3 AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 2.000 LREF 50.8000 FT.
( RBJ53) AMES 97-616 IA2 01 TO S M=1.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 
73.5000 FT.
(R3J539) AMES 97-616 IA2 I01 TO SI M=1.4 SOLID SRM PLUME 10.000 .000 10.000 .000 XMRP 8.4167 FT.YMRP .0000 FT.
ZMRP 4.000 FT.
SCALE .010O
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES
(A)MACH = 1.60 PAGE 62
DATA SET SYM BOL CONF- IGURATION DESCRIPTION ELEVON A I LRON RUDDER PLUMES .REFERENCE INFORMATION
(EBJ003) ) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000o .000 2.000 SREF 3155.0000 SO.FT.
(EBJ 01 3) U AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 2.000 LREF 50.8000 FT.
(P8053) AMES 97-616 IA2 01 TO SI M=I.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 73.5000CCO FT.
(RBJ539) AMES 87-616 iA2 01 TO SI M=1.4 SOLID SRM PLUME 10.000 .000 10.000 .000 XMRP 86.4167 FT.YMRP .0000 FT.
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES
(A)MACH = 1.GO PAGE 63
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFCORMATION
k Eof3 ) 0 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 C.000 2.000 S REF 3155.0000 SQ.FT.
(EBCOI3) AMES 97-616 IA2 01 TO SI PC/PT=NOM.SRM A/A=8 10.000 .000 10.000 2.000 LREF. 50.8000 FT.
(RpJ53s AMES 97-618 IA2 01 TO SI MI1.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 73.5000 FT.
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES
rA)MACH = 1.60 PAGE 64
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDOER PLUMES REFERENCE 
INFORMATION
(EBJ0O03) AMES 97-618 IA2 01 TO SI PC/PT NOMSRM A/A8S .000 .000 .000 2.000 SREF 3155.0000 SO.FT.
(EBJOI3) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A=8 10.000 .000 10.000 2.000 LREF 50.8000 FT.
(RBJ53S) AMES 97-816 1A2 01 TO SI M=1.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 73.5000 FT.
(RBJ539) AMES 97-616 IA2 01 TO SI M=l.4 SOLID SRM PLUME 10.000 .000 10.000 .000 XMRP 88.4167 FT.YMRP .CCOO FT.
ZMRP 4.0000 FT.
SCALE .Oie0
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES
CA]MACH = 1.60 PAGE 65
DATA SET SYMBOL CONFIGURATION DESCRIPTION LL.VouN AILto r v .zr-.. IN L-.  ^ I I -4
(EBJOC4) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .00 .000 2.000 SPEF 3155.0000 SO.FT
(EBjO14) AMES 97-G16 IA2 01 TO Sl PC/PT-NOM.SRM A/A=8 10.000 .CCO 10.000 2.000 LREF 50.8000 FT.
(RB 538) Q AMES 97-616 IA2 01 TO Sl M=I.4 SOLID SRM PLUME .00 .000 .00 .000 BREF 73.5000 FT.
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES
(AJMACH 1.60 PAGE 6S
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILN RC ER PLUMES REFERENCE INFORMATION
(EBJ004) AMES 97-816 IA2 01 TO St PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 SREF 3155.0000 SG.FT
(EBJ014) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 2.000 LREF 50.8000 FT.
(RBJ538) AMES 97-816 IA2 01 TO SI M=1.4 SOLID SRM PLUME .000 .COO .000 .000 BREF 73.5000 FT.
CR oJ540) AMES 97-616 IA2 01 TO SI M=I.4 SOLID SRM PLUME 10.000 .000 O.OO .000 XMRP 86.4167 FT.YMRP .0OO0 FT.
ZMRP 4.C0000 FT.
SCALE .0I10
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES
(AMACH = 1.60 PAGE 67
DATA SET SYMBOL CONF IGURATION DESCRIPTION ELEVON AILRN RUCR PLUMES REFERENCE INFORMATI.
(EBJ004) AMES 97-G61G IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 SREF 3155.0000 SO.FT.
(EBJO4) AMES 97-616 IA2 01 TO SI PC/PT=NOM,SRM A/A=8 10.000 .000 TO.0oo 2.000 LREF 50.8000 FT.
CRBJ538) AMES 97-616 IA2 01 TO SI M-I.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 73.5000 FT.
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES
CA)MACH = 1.80 PAGE 68
DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(EBJO04 ) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000O 2.000 SREF 3155.0000 SQ.FT
(EBJ0143 j AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A=8 10.000 .000 10.000 2.000 LREF 50.8000 FT.
CRBJ538) AMES 97-616 IA2 01 TO SI M=1.4 SOLID SRM PLUME .000 .C000 .c000o .000 BREF 73.5000 FT.
(RBj540) AMES 97-616 IA2.01 TO SI M=1.4 SOLID SRM PLUME 10.000 .000 10.000o .000 XMRP 86.4167 FT.
YMRP .0000 FT.
ZMRP 4.0000 FT.
SCALE .01900 1 6 
... 























- 0 16 . . . . . . . . . . . . . . . . . . ' '' ' ' . . . . . . . .
. - 1 --3 2 -I I 2 5 . . 6
SIDESLIP ANGLE. BETA, DEGREES
FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES
(A)MACH = 1.60 PAGE 69
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATIN
(EBJOO4) ) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 SREF 3155.0000 
SQ.FT.
(EBJOI4) AMES 97-616 IA2 01 TO SI PC/PT-NOM,SRM A/A8 10.000 .000 10.000 2.000 LREF 50.8000 
FT.
CRBJ533) AMES 97-616 IA2 01 TO S1 M=1.4 SOLID SRM PLUME .000 .000 .000 .000 BREF 73.5000 FT.
(RBj540) AMES 97-616 IA2 01 TO SI M-1.4 SOLID SRM PLUME 10.000 .000 10.000 .000 XMRP 8S.4167 FT.YMRP .0000 FT.
ZMRP 4.000 FT.
SCALE .0190
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES
(A]MACH = 1.60 PAGE 70
DATA SET SYMBOL CONFIGURATION DESCRIPTIOONELEVON AILRON RCER PLUMES REFERENCE 
INFORATION
(EBJ501) C AMES 97-618 IA2 01 TO SI NO PLUMES .000 .000 .000C .000 SREF 3155.00O00 SO.FT.
(EBJO01) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
[RBJ527 3 AMES 97-616 IA2 01 TO SI OMS NO PLUMES .000 .000 .000 .000 BREF 73.5000 FT.
(RB2J027) AMES 97-616 IA2 01 TO Sl CMS.PC/PT=NOM.SRM A/A-8 .000 .000 .000 5.000 XMRP 86.4167 FT.YMRP .0000 FT.
ZMRP 4.0000 FT.
SCALE .0i0
















ANGLE OF ATTACK, ALPHA, DEGREES
FIG 14 PLUME EFFECTS WITH AND WITHOUT OMS
CA]MACH = 1.GO PAGE 71
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILfN 
RZcOER PLUMES REFERENCE INFORMATION
(EBJ51 C AMES 97-616 IA2 0 TO SI NO PLUMES .000 .c c .Co .000 SREF 3155.0000 SQ.FT.
(EBJOOi 01 AMES 97-618 IA2 01 TO SI PC/PT NOMSM A/A- .000 .0000 0 5.000 LREF 50.8000 FT.(ERBJ527I) AMES 97-616 IA2 01 TO S OMSPC/PT NOPLUMES ..00 .000 000 000 BREF 73.5000 FT.
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FIG 14 PLUME EFFECTS WITH AND WITHOUT OMS
CA)MACH = 1.60 PAGE 72
DATA SET SYML CF1GURTION DESCRIPTION ELEVON AILRON RUDER PLUMES REFERENCE INFORATION
(E8J501 I C AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(EB.001) AMES 97-616 IA2 0i TO SI PC/PT NOM,SRM A/A-8 .000 .000C .000 5.000 LREF 50.8000 FT.
(RBJ527) AMES 97-616 IA2 01 TO SI OMS NO PLUMES .000 .000 .000Coo .000 BREF 73.5000 FT.
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ANGLE OF ATTACK, ALPHA, DEGREES
FIG 14 PLUME EFFECTS WITH AND WITHOUT OMS
CA)MACH = 1.60 PAGE 73
DATA SET SYBOL CONIFIGURATION DESCRIPTION ELEV(N AILRON RLCOER PLUMES RERNE NOMTNS(EBj5OI ) AMES 97-616 IA2 01 TO Sl N PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
CEBjOOl)3 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .oo 
.C- .00O 5.000 LREF 50.8000 FT.
(R3J527 )  SI OMS NO PLUMES .000 .0 .000 .000 BREF 73.5000 FT.
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FIG 14 PLUME EFFECTS WITH A\ND WITHOUT OMS
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FIG 14 PLUME EFFECTS WITH AND WITHOUT OMS
(A)MACH 1 .60 PAGE 74
DATA SET SYMBOL CONFIGURATIN DESCRIPTION 
ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
IEJ50l 3 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .O000 .000 .000 "SREF 3155.0000 SQ.FT.
(EBJO 1) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 
.000 .CO .00 5.000 LREF 50.8000 FT.
RJ5S27 OMS NO PLUMES .000 .00 .000 .000 BREF 73.5000 FT.
(CRB40271) AMES 97-816 IA2 01 TO SI OMS.PC/PT=NOM.SRM A/A-8 .0 .00 C 0 000 5.000 XMRP 8.4167000 FT.
ZMRP 4.0000 FT.
SCALE .0190
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FIG 14 PLUME EFFECTS WITH AND WITHOUT OMS
A)MACH = 1.60O PAGE 75
DATA SET SYMBOL CONF I DURAT I EN D SCRIPTION ELEVN A LRON R ER PLUMES REFERENCE INFCRMATION
(EBJ502) AMES 97-616 IA2 01 TO SI NOPLUMES .000 .000 .o000 .000 SREF 3155.0000 S.FT.
c VBJCO2) AMES 97-616 IA2 01 TO Si PC/PT NOM.SRM A/A-8 .CCO .000 .OO 5.000 LREF 50.8000 FT.
(R2j529) AMES 97-GIG616 JA2 !01 TO SI OMS NO PLUMES .000 .C000 .000 .00 BREF 73.50C0 FT.
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FIG 14 PLUME EFFECTS WITH AND WITHOUT OMS
CA]MACH = 1.60 PAGE 76
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVCN AILRLRN R OER PLUMES REFERENCE 
INFORMATION
(EBJ5C2) Q AMES 97-616 IA2 01 TO SI NO PLUMES .OCO .000 .C0 . SREF 3155.0000 
SQ.FT.
(CVB0023 U AMES 37-616 IA2 01 TO SI PC/PT NOM.SRM A/A-B .000 .00 .C0 5.000 
LREF 50.8000 FT.
(RB 5293 AMES 97-616 IA2 01 TO Sl OMS NO PLUMES .000 .000 .0O0 .000 
BREF 73.5000 FT.
(VBj6i§) AMES 97-616 IA2 01 TO SI OMS.PC/PT-NOM.SRM A/A-8 .000 .O .CO0 5.000 XMRR 
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FIG 14 PLUME EFFECTS WITH AND WITHOUT OMS
(A)MACH = 1.0 PAGE 77
V 023 6. AMES 97-616 JA2 01 TO Sl OMS.PC/PT=NOMSRM A/A-8 .000 . U U .UUU ArRP .- 'tI00 . .
ZMRP 4.0000 FT.
SCALE .0190
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FIG 14 PLUME EFFECTS WITH AND WITHOUT OMS
(AJMACH = 1.60 PAGE 78
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRN ROER PLUMES 
REFERENCE INFORMATION
( EBJ502) C AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000c .000 * SREF 3155.0000 SO.FT.
(VBJO02 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .033 .000 5.000 LREF 50.8000 FT.
(R8J529) AMES 97-616 IA2 01 TO Sl OMS NO PLUMES .000 .0C0 .000 .000 BREF 73.5000 FT.
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FIG 14 PLUME EFFECTS WITH AND WITHOUT OMS
(A]MACH 1.60 PAGE 79
DATA SET SYMBOL COF I GURAT ION DESCRIPTION ELEVON AI LRON R'UOER PLUMES R-EFERENCE INFORMAT ION
(E8J5021 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .COO .000 SREF 3155.0000 SO.FT.
(V-3JO02)[ AMES 97-818 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 LREF 50.8000 FT.
(RBj529) AMES 97-616 IA2 01 TO SI CMS NO PLUMES .000 .O00 .000co .000 BREF 73.5000 FT.
CVB,;029) AMES 97-616 IA2 01 TO SI CMS.PC/PT=NOM.SRM A/A-8 .000 .000 .000 5.000 XMRP 86.4167 FT.
ZMRP 4.0000 FT.
SCALE .0190
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FIG 14 PLUME EFFECTS WITH AND WITHOUT OMS
CA)MACH = 1 .60 PAGE 80
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVON 
R.C0 ER PL UMES REFERENCE INFORMATION
IRZJ528) AMES 97-816 1A2 01 TO SI OMS NO PLUMES -5.000 .000 .000 .000 SREF 
3155.0000 SQ.FT.
(R8J529) AMES 97-616 IA2 01 TO S1 OMS NO PLUMES .000 .000 .000 .000 LREF 50.8000 FT.
(RBj53QiQ) AMES 97-1 lA2 01 TO Si OMS NO PLUMES 5.000 .000 .000 .COO 8REF 
73.5000 FT
(VaJO ) AMES 97-G16 IA2 01 TO S] 0MS.PC/PT=NCX.SRM A/A-B -5.C00 .000 .COO 
5.003 XMRP 86.4167 FT.
(VJ'029) AMES 97-816 IA2 01 TO SI OMS.PC/PT=NOM.SRM A/A-8 .000 .000 .000 5.000 YMRP .C000 FT.
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FIG 15 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS ONA-MACH = 1.- PAGE 81
OATA SET SYMBOL CONFIGURATIO N OESCRIPTION ALPHA ELEV 1 R-OER PLUMES RE-ERENCE IN"'FORMATION
(RJ528) AMES 97-616 IA2 01 TO Sl OMS NO PLUMES -5.000 .Cc0 .CCO .000 SREF 3155.0000 SO.FT.
(RRBt529) L AMES 97-6!6 IA2 01 TO Sl OMS NO PLUMES .000 .000 .CCO .000 LREF 50.8000 FT.(R3J5,.3) AMES 97-616 IA2 01 TO SI CMS NO PLUMES 5.000 .000 .CCO .000 BREF 73.5000 FT.
CVDJO28) AMES 97-616 JA2 01 TO SI OMS.PC/PT=NOM.SRM A/A-8 -5.000 .0:: .000 5.000 XMRP 86.4167 FT.
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FIG 15 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS ON
CA)MACH = 1 .60 PAGE 82
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVON RUDDER .PLUMES REFERENCE IN.FORMATION
( RBJ528) AMES 97-616 IA2 01 TO SI OMS NO PLUMES -5.000 .000C .000 .000 SREF 3155.0000 SO.FT.
(RBJ529) AMES 97-616 IA2 01 TO SI OMS NO PLUMES .000 .CO .000 .000 LREF 50.8000 FT.
(RE'530 ) AMES 97-616 IA2 01 TO SI OMS NO PLUMES 5.000 .000 .000 .000 BREF 73.5000 FT.
(VBJO28) AMES 97-616 IA2 01 TO SI CMS.PC/PT=NOM.SRM A/A-8 -5.000 .000 .000 5.000 XMRP 86.4167 FT.
(VBj029) AMES 97-616 IA2 01 TO Sl OMS.PC/PT=NOM.SRM A/A=8 .000 .000 .000 5.000 YMRP .0000 FT.
(VBJO30) B AMES 97-616 IA2 01 TO SI OMS.PC/PT=NOM.SRM A/A=8 5.000 .000 .000 5.000 ZMRP 4.0000 FT.
SCALE .0190
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FIG 15 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS ON
ZA)MACH = 1 .60 PAGE 83
DATA SET SYMBOL CONF IGURATION DESCRIPTION 
ALPHA ELEV .0EP. PLUMES REFERENCE 
INFORMATION
(P.J52B) AMES 97-616 IA2 01 TO SI CMS 
NO PLUMES -5.000 .DCO .000 
.000 SREF 3155.0C0 O
RF,,'5293 AMES 97-616 1A2 Ci TO SI OMS NO PLUMES 
.000 .0C .CCO .000 LREF 50.8000 FT.
1 F'd5:0 AMES 97-616 IA2 01 TO 
SI OMS NO PLUMES 5.000 
C)O .000 .000 BREF 73.5000 
FT.
C '; '028 ) AMES 97-616 1A2 0l TO SI 
CMS.PC/PT=NCM.SRM A/A-8 -5.000 .CC 
.C00 5.000 XMRP 85.4167 
FT.
(VBJ02,2) AMES 97-616 IA2 01 TO S OCMS.PC/PT-NOM.SRM A/A-8 .000 
.C .COO 5.000 YMRP .0000 FT.
(,j03o) , \ AMES 97- 16 A2 01 TO SI OMS.PC/PTNOM.SRM A/A-8 
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FIG 15 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS ONPAGE 84
(A)MACH = 1.60
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA 
ELEVON RUD ER PLUMES REFERENCE IF , , .ATI.N
SRJ528 ) Q AMES 97-616 !A2 01 TO S OMS NO PLUMES -5.000 .000 .000 .000 SREF 3155.0000 SO.FT.
(R3J529) AMES 97-616 IA2-0I TO SI OMS NO PL UMES .00 0 O .000 .000 LREF 
50.8000 FT.
(R2J530) AMES 97-616 IA2 01O TO SI CMS NO PLUMES 5.000 .000 .000 .000 BREF 
73.5000 FT.
v,,;028) AMES 97-616 1A2 01 TO Sl O7SPC/PT=NCM.SRM A/A-8 
-5.000 .000 .000 5.000 XMRP 8G.4167 FT.
( W3029 ) AMES 97-616 IA2 01 TO Sl CMS.PC/PT-NOM.SRM A/A-8 
.000 .000 .000 5.000 YMRP .0000 FT.
fVBJ030 I AMES 97-616 IA2 01 TO SI OMS.PC/PT=NOMSRM A/A-B 
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SIDESLIP ANGLE, BETA. DEGREES
FIG 15 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS ON
(A)MACH = 1.60 PAGE 85
DATA SET SYMBOL CFIGUIRATI ON DESCRIPTION 
ALPHA ELEVN RUDDER PLUMES REFERENC. lN'-.AAI...
R 525 AMES 97-616 IA2 TO SI NO PLUMES 5.C 00O .000 .000 .000. SREF 3155.0000 
SO.FT.
(F BJSO2) AMES 97-616 IA2 01 TO SI NO PLUMES .O0O 000 000 .000 LREF 50.8000 FT.
(RBJ524) AMES 97-616 IA2 01 TO SI NO PLUMES -5.000 .000 .000 .000 3REF 73.5000 
FT.
RB2025) AMES 97-616 IA2 01 TO S1 PC/PT=NCM.SRM A/A-8 -5.000 
.00 .000 5.000 XMRP 86.4167 FT.
(FBjO021 AMES 97-61 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .OO 
.000 .OO 5.000 YMRP .000 FT.
(RB 026) AMES 97-616 IA2 01 TO S1 PC/PT-NOM.SRM A/A-8 5.0o0 
.O00 .COO 5.000 ZMRP 4.0000 FT.
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FIG 16 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS OFF
(A)MACH 1.98 PAGE 86
DATA SET SYOL CONFIOuRATIO DESCRIPTION ALPHA ELEV N RU-ER PLUMES REFERENCE 
INWORMATION
A(RTA525 AMES 97-61 CON IuR A20N TO SI NO PLUN S 5.000 . .000 .000 SREF 3155.C0000 SQ.FT.
FRBJ52) AMES 97-616 IA2 l01 TO SI NO PLUMES 5.000 .C0 .CO .000 LREF 50.8000 FT.
(RBJ524) AMES 97-616 IA2 01 TO SI NO PLUMES -5.CO0 .COo .000 .000 BREF 
73.5000 FT.
(R2JO25) AMES 97-616 IA2 01 TO Sl PC/PT=NOM.SRM A/A-8 -5.000 .C3 .000 5.000 XMRP 86.4167 FT.
(FBJO02) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A=8 .oo .003 .CDO 5.000 YMRP 
.0000 FT.
(R3J026) AMES 97-616 IA2 01 TO SI PC/PT=NOM.SRM A/A=8 
















Z -. 05 1
--0 5 -.9'' , '- -3 -2 O23456
SIDESLIP ANGLE, BETA. DEGREES
FIG 16 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WtITH PLUMES OMS OFF
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FIG 18 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS OFF
CA)MACH = 1.98 PAGE 87
DATA SET SYMBOL CONF I GURAT I ON DESCRIPTION ALPHA ELEVON RUDDER PLUMES REFERENCE INFORMATION
(RBJ525) Q AMES 97-61B IA2 01 TO SI NO PLUMES 5.000 .CO .COo .000 SREF 3155.0000 SO.FT.
CFB-5502) AMES 97-6IB tA2 01 TO SI NO PLUMES .CO .000 .000 
.00 LREF 50.8000 FT.
(R3J524 3 AMES 97-SIG IA2 01 TO Si NO PLUMES -5.000 .OCc .OO 
.000 BREF 73.5000 FT.
(RB 025) AMES 97616 IA2 01 TO Si PC/PT=NCM.SRMI.A/A-8 -5.C00 .Oo .00. 
5.000 XMRP 8G.4IG7 FT.
(FBJC02) AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A=8 .000 .000 .COO 
5.000 YMRP .0000 FT.
CRB-IO26) r- AMES 97-GI -IA2 01 TO SI PC/PT=NOM,:SRMA/A8 5.000 .OCO 
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FIG 16 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS OFF
(A)MACH 1.98 PAGE 88
DATA SET SYM8OL CONFIGURATION DESCRIPTION ALPHA ELEVON 
RUDDER PLUMES REFERENCE INFORMATION
R3525 AMES 97-616 A2 l TO SI NO PLUMES 5.CO .000 .0 .000 SREF 3155.0000 SO.FT.
(FB502) , AMES 97-616 IA2 01 TO SI NO PLUMES .O0 .OCO . .000 LREF 50.8000 FT.
(RBJ524) AMES 97-616 IA2 01 TO SI NO PLUMES -5.000 .000 .000 .000 BREF 73.5000 FT.
CR2B025) AMES 97-616 IA2 01 TO SI PC/PT-NOMSRM A/A-8 -5.OCo .030 
.OO 5.000 XMRP 86.4167 FT.
CFBJC02) AMES 97-616 IA2 01 TO SI PC/PT NOMSRM A/A-8 .000 .0o 
.COO 5.000 YMRP .0O0 FT.
(RBZ026) AMES 97-616 IA2 01 TO SI PC/PThNOM.SRM A/A-8 5.000 .Oo 
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FIG 16 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS OFF
C ADMACH = 1.98 PAGE 89
DATA SET SYM3OL COW IGURATION C-SCRIPTION ALPHA ELEVON RUODER PLUMES REFERENCE 
INFORMATION
(RSj525) AMES 97-61 IA2 01 TO SI NO PLUMES 5.000 .000 .000 .000 SREF 3155.0000 
SO.FT.
(FBJ502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 
.000 LREF 50.6000 FT.
CR6J524J AMES 97-616 IA2 01 TO SI NO PLUMES -5.000 .000 .000 
.000 BREF 73.5000 FT.
CRSJ025) AMES 97-616 IA2 01 TO SI PC/PT=NCM.SRM A/A-8 -5.0o .000 .000 5.000 
XMRP 66.4167 FT.
(F8002) AMES 97-616 IA2 01 TO.SI PC/PT NOM.SRM A/A8 .c000 .000. .000 5.000 YMRP .000 
FT.
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FIG 16 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS OFF
(A)MACH 1.98 PAGE 90
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PL UES REFERENCE INFORMATION
(R~501 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .00d SREF 3155.0000 SO.FT.
(RBJ511 3 AMES 97-616 IA2 01 TO Sl NO PLUMES 10.OCO .000 10.000 .000 LREF 50.8000 FT.
(RBJ521) AMES 97-616 IA2 01Cl TO SI NO PLUMES -10.000 .000 10.000 .000 BREF 73.5000 FT.
(RBJ001 ) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000o 5.000 XMRP 86.4167 FT.
(RBJOIl) AMES 97-616 IA2 01 TO Sl PC/PT-NOMSRM A/A=8 10.000 o.000 10. 00 5.000 YMRP .0000 FT.
(R9j021) AMES 97-616 IA2 Cl TO SI PC/PT=NOM SRM A/A-8 -10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=0.O
CA)MACH = 1.60 PAGE 91
DATA SET SYMBOL. CONFaIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES . REFERENCE INFORMATION
(RBJSO 50 ) AMES 97-816 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
CRBJ5I 3 AMES 97-616 IA2 01 TO Sl NO PLUMES 10.000 .000 I10.00 .000 LREF 50.8000 FT.
(RPBJ521 ) AMES 97-616 IA2 01 TO Sl NO PLUMES -I0.COO .o000 10.000 .000 BREF 73.5000 FT.
(RB3OOI ) AMES 97-616 IA2 01 TO Sl PC/PT NZM.SRM A/A-8 .000 .000 .o000 5.000 XMRP 86.4167 FT.
(RjII ) AMES 97-616 IA2 01 TO S PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 5.000 YMRP .0000 FT.
(RCBJO21) AMES 97-616 lA2 01 TO Sl PC/PT=NOM SRM A/A-8 -10.000 .000 10.000 5.000 ZMRP 4.0000 FT.
SCALE .0190
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
(B)MACH = 1.98 PAGE 92
DATA SET SYMBOL CONFIGURATIN DESCRIPTION 
ELEVON AILRON RUDER PLUMES REFERENCE INFORMATION
IAMES 97-616 IA2 01 TO S NO " ES o .000 .C000 .000 SREF 3155.0000 sQ.FT.
(RBJ50 1) AMES 97-616 .IA2 01 TO SI NO PLUMES 10.000 .000 10.CCO .000 LREF 50.8000 FT.
(RRBJ5i1) DATA NOT AVAILABLE2 01 TO NO PLUMES -10.000 .000 10.00 .000 BREF 73.5000 FT.
(R34OO1] AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 
.000 .CCo 5.000 XMRP 86.4167 FT.
(RBJO Il AMES 97-616 iA2 01 TO SI PC/PTNOMSRM A/A=8 0.000 
.000 I1.OCO 5.000 YMRP .0000 FT.( RBJO21 ) DATA NOT AVAILABLE -1 10 000
Z 4
-TSCALE .0190
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CC)MACH = 2.17 PAGE 93
DATA SET SYMBOL CO'IGURATION DESCRIPTION ELE'VI AILRON RiXOER PLUMES REFERENCE INFORMATION
IRBJ501 O AMES 97-816 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.(RBJ5ll ) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.S(R.J521 I AMES 97-816 IA2 01 TO SI NO PLuMES -10.000 .000 10.000 .000 REF 73.5000 FT.(R JCOI ) AM:S 97-616S IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .c000 .000c 5.000 XMRP 85.4167 FT.(RBJO ! ) AMES 97-616 IA2 01 TO Sl PC/PT=NO'M.SRM A/A=8 10.000 .C000 10.000 5.000 YMRP .0000 FT.(R8J021) AMES 97-616 IA2 01 TO S1 PC/PT=NCM SRM A/A-8 -10.000O .000 10.000 5.000 ZMIRP 4.C0000 FT.
SCALE .0190
100
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=0.O
(A)MACH = 1.60 PAGE 94
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON R:.uER PLUMES REFERENCE INFORMATION
C RBJ5OI AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .COo .000 SREF 3155.0000 SQ.FT.
(RBJ51 I ) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
SRBJ521 3 AMES 97-616 IA2 01 TO SI NO PLUMES -10.000 .000 10.C .000 BREF 73.5000 FT.
(RBJOOI ) AMES 97-618 IA2 01 TO S1 PC/PT NCM.SRM A/A-8 .000 .00 .CCO 5.000 XMRP 85.4167 FT.
(RBJO! I AMES 97-616 IA2 01 TO SI PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 5.000 YMRP .0000 FT.
(RBJO21 AMES 97-616 IA2 01 TO Sl PC/PT=NOM SRM A/A=8 -10.000.. .000 10. 00 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CB)MACH = 1.98 PAGE 95
DATA SET SYMBOL COW IGURATI ON DESCRIPTION ELEVCIN AILRON RDDER 
PLUMES REFERENCE INFORMATION
CR501 ) j AMES 97-616 IA2 01 TO Sl NO PLUMES .000 .0C00 .000 .000 SREF 3155.0000 SO.FT.
(RBJ5 l1) AMES 97-618 IA2 01 TO SI NO PLUMES 10.000 .00 10.0o00 .000 LREF 50.8000 FT.
CPRJ52i 1 DATA NOT AVAILABLE -10.0CO 
.CC' 10.00 .000 BREF 73.5000 FT.
CRBO01 ) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .C03 .COO 
.5.000 XMRP 86.4187 FT.
S 8BOl I ) l - 10 000 03 10.000 5.000 YMRP .0000 FT.
(RBj02I) DATA NOT AVAILABLE -O.0O0 .co0 
iO.C0 5.000C ZMRP 4.0O0 FT.(Rao21> b D^T NO AVILALESCALE .0190
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
(C)MACH = 2.17 PAGE 96
DATA SET SYMBOL CONFIGURATIO RN DES IPT I ON ELEVN A ILRON RUDDER PLUMES REFERENCE INFORMATION
(RBJ501) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 S0.FT.
cR851 I Il AMES 97-616 IA2 01 TO SI NO PLUMES 10.C000oo .000 10.000 .000 LREF 50.8000 FT.
(R3J521 JI AMES 97-616 IA2 01 TO SI NO PLUMES -10.000 .000 10.000 .C000 BREF 73.5000 FT.
( RBJCOl AMES 97-616 IA2 01 TO SI PC/PT N0MSRM A/A-8 .000 .000 .CO 5.000 XMRP 86G.4167 FT.
CRB2J011 AMES 97-616 IA2 01 TO Sl PC/PT=NCOM.SRM A/A-8 10.000 .000 o10.000o 5.000 YMRP .0000 FT.
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CA]MACH = 1 .60 PAGE 97
DATA SET SYM1OL CCONI ORATION DESCRIPTION ELEVON AItLRON RuOOER PLUMS REFERENCE 
INFORMATION
( RBJI50 1 1 ) AMES 97-616 IA2 0I TO SI NO PLUtMES .000 .000 .Oo .000 SREF 3155.0000 .SO.FT.
CR8J511 [) j AMES 97-616 IA2 01 TO SI NO PLUM"iES 10.000 .000 1O.00 .000 LREF 50.8000 FT.
CRBJ521 ) AMES 97-616 1A2 0l TO SI NO PLUMES -10.000 .000 10.00 .000 BREF 
73.5000 FT.
(RaOOI ) AMES 97-61G 1A2 01 TO Sl PC/PT NCM.SR"I A/A-8 .000 .003 .COo 5.000 XMRP 86.4167 
FT.
(R8SYOi ) L , AMES 97-616 IA2 01 TO SI PC/PT=NCM.SRM A/A=8 10.000 .000 10.000 5.000 YMRP .0000 FT.
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CB)MACH = 1 .98 PAGE 98
DATA SET SYMBOL CON-IGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES 
REFERENCE INFORMATION
SRBj50 C) AMES 97-616 IA2 01 TO SI NO PLUME, S .0 .000 COO .000 SREF 3155.0000 SO.FT.
(RBj51I) AMES 97-616 IA2 01 TO SI NO PLUMES 10.O0 .000 10.0 .000 
LREF 50.6000 FT.
(RBJ521 DATA NOT AVAILABLE -10.000 .000 10.C0 .OO 
BREF 73.5000 FT.
(R OO 3 AMES 7-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .O0 .000 .003 5.000 
XMRP 86.4167 FT.
(RBJO ll) AMES 97-616 IA2 01 TO Sl PC/PT-NOM.SRM A/A-8 1O.00 .000 10.000 5.000 
YMRP .0000 FT.
(RBjO2I ) DATA NOT AVAILABLE -10.000 .000 1O.o00 5.000 ZMRP 
4.00 FT.
SCALE ,O1so
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
(C]MACH = 2.17 PAGE 99
DATA SET SYMBOL CONFIGURATi;ON DESCRIPTION ELEVON AILRON RUDIJDER PLUMES REFERENCE INFORMATION
CRJ501 3 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.(RBJSII AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000O 10.000 .000 LREF 50.8000 FT.
(RBJ521 3 AMES 97-616 IA2 01 TO SI NO PLUMES -10.000 .000 10.000 .000 BREF 73.5000 FT.
(RBJOOi ] AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .COO .000 5.000 XMRP 86.4167 FT.
IR4O1 ) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.C000oo .C000 10.000 5.000 YMRP .0000 FT.
(RBEJ021) AMES 97-616 IA2 01 TO SI PC/PT=NOM SRM A/A=8 -10.C000 .000 10.000 5.000 ZMRP 4.0000 FT.
SCALE .0190
.40 T T r--'1I ~-~~*-* -r r-- ri
.35 '
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER PO ER, BETA=O.O
(A)MACH = 1.60 PAGE 100
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(RBJ501 3 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(RJ-SI 1 3 -AMES 97-616 IA2 01 TO S1 NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RB%521 ) AMES 97-616 IA2 01 TO Si NO PLUMES -10.000 .000 10.000 .000 BREF 73.5000 FT.
(RBJOOcI AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .COO 5.000 XMRP 6S.4167 FT.
(RBJ31OI ) - AMES 97-616 IA2 01 TO S1 PC/PT=NCM.SRM A/A-8 10.00C0 .000 10.000 5.000 YMRP .0000 FT.
(RBJO21) [ AMES 97-616 IA2 01 TO SI PC/PT=NOM SRM A/A-8 -10.000 .000 10.000 5.000 ZMRP 4.0000 FT.
SCALE .01904 0 . . . . . . . . . . . . . . . . . . . . . . . . . ... I . .. . . . I . .. . I
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CB MACH = 1.98 PAGE 101
DATA SET SYMBOL CONIGURATION DESCRIPTION ELEVON AILON RU R PLUMES REFERENCE IFORMATION
Cq3J501 3 AMES 97-618 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT
(RBJ51 L AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .OO 10.000 .000 LREF 50.8000 FT.
tRBJ521 ) DATA NOT AVAILABLE -10.000 .co0 10.000 .000 BEF 73.5000 FT.
(RBJOOlI ) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-B .000 .000 .COO 5.000 XMRP 86.4167 FT.
(RBJOII ) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000o 5.000 YMRP .0000 FT.
(RBJ021) DATA NOT AVAILABLE -10.000 .000 10.000 5.000 ZMRP 4.0000O FT.SCALE .0190I I.40 _ I
. 35 1 r3.
.30 '
.25














.3 . . . .08 6 .04 .02 0-.02 -. 4-.06 -. 08-.0-.1
FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER BETA=0.0
C)MACH = 2. 17 PAGE 102
DATA SET SYMBOL CONF^IGURATION DESCRIPTION ELEVON AILRON RUOER PLUMES' REFERENCE INFORMATION
(RBJ501 ] AMES 97-818 1A2 01 TO SI:NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
( RBJ511 ) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJ521 ) AMES 97-616 IA2 01 TO SI NO PLUMES -10.000 .000 10.000 .000 BREF 73.5000 FT.
(RBJOCI ) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .Cco .C000 5.000 XMRP 86.4167 FT.
( RB.JOII AMES 97-616 IA2 01 TO SI PC/PT-=NOM.SRM A/A-=8 10.000 .00Co0 10.C0l 5.000 YMRP .0000 FT.
(RBJ02) AMES 97-618 IA2 01 TO SI PC/PT=NOM SRM A/A-B=8 -10.000 .000 I0.CCO 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 17 EFFECT OF-PLUMES ON ELEVON AND RUDDER POWER, BETA=0.0
r A MArI I rn PAjF 1fi
DATA SET SYMBOL CO'. IGURATION DESCRIPTIOONELEVON AILRON FruODER PLUM ES REFERENCE INFORMATION
cRBJ501) AMES 97-616 IA2 01 TO SI NO*PLUMES .000 .C000O .000 .000 SREF 3155.0000 SQ.FT.
IRBJS5I)0 AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(Paj521) AMES 97-616 IA2 01 TO SI NO PLUMES -10.000 .000 10.000 .000 BREF 73.5000 FT.
( RaJ001 ) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 XMRP 86.4167 FT.
(RB.IOI ) AMES 97-616 IA2 01 TO SI PC/PT-NCM.SRM A/A-8 10.000 .000 10.000 5.000 YMRP .0000 FT.
(RBJO21) AMES 97-616 IA2 01 TO SI PC/PT=NOM SRM A/A=8 -10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190SO
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER9  BETA=0.0
(B)MACH = 1.98 PAGE 104
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVCN AILRON RUDDER PLUMES REFERENCE INFORMATION
(RBJ5OlI) j AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
SRB4511 AMES 97-618 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJ521) CDATA NOT AVAILABLE -10.000 .000 10.000 .000 BREF 73.5000 FT.
R-C001 AMES 97-816 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 XMRP 86.4167 FT.
(RBJOIL) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRiM A/A-8 10.00 .000 10.000 5.000 YMRP .0000 FT.
(R~021) [ DATA NOT AVAILABLE -10.000 .000 10.000 5.000 ZMRP 4.0000 FT.
SCALE .01SO


















-.020 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 1
ANGLE OF ATTACK, ALPHA, DEGREES
FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
rCCMACH = 2.17 PAGE 105
DATA SET SYMBOL CC~'IGURATION DESCRIPT VN ELEVON AILRON R ER PLUMES RFEP -NCE IN- UrMA I I UN
(R3Bj501 ) Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .GO0 SREF 3155.0000 SO.FT.
(RBJ511) U AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJ521) AMES 97-616 IA2 01 TO Si NO PLUMES -10.000 .000 10.000 .CCO BREF 73.5000 FT.(R8BO01 AMES 97-616 IA2 01 TO SI PC/PT N6M.SRM A/A-8 .000 .000 .000 5.000 XMRP 86.4167 FT.
(RBJO1 I AMES 97-618 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 YMRP .0000 FT.
(R3JC21) [ AMES 97-616 IA2 01 TO S1 PC/PT-NOM SRM A/A-8 -10.000 .000 10.000 5.000 ZMRP 4.0000C FT.SCALE .0120
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=0.0
(AMACH = 1.60 PAGE 106
Page intentionally left blank 
DATA SET SYMBOL. CONFI GURATION DESCRIPTION ELEVON AILRON R OER hU? t tL. I Nr u-.lA 1 I-,
(RBJ501) AMES 97-616 IA2 01 TO Sl NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
SRBJ51 1 AMES 97-616 A2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
ERB 52I ) DATA NOT AVAILABLE -O.00 .000 10.000 .000 6REF 73.5000 FT.
(RBJ 01 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .C000 .000 .000 5.000 XMRP 80.4167 FT.
RB.JO1 I AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .C 10.000 5.000 YMRP .C0 
FT.
CRU021 C DATA NOT AVAILABLE -10.000 .000 10.000 5.000 ZMRR 
4.CCO FT.
SCALE .010
.022 -- '-Tf-- ---- rT -T I 
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CC)MACH = 2.17 PAGE 108
DATA SET SYMBOL CONFIGURATION DESCRIPTION 
ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(RBJ501 ) AMES 97-816 IA2 01 TO SI NO PLUMES .000 .000 .000 
.000 SREF 3155.0000 SO.FT.
'RBJ5iI) AMES 97-616 IA2 01 TO Si NO PLUMES 10.000 .000 10.000 
.000 LREF 50.8000 FT.
(RBJ521) AMES 97-616 IA2 01 TO SI NO PLUMES -10.000 .000 10.000 
.000 BREF 73.5000 FT.
(RBJ001 ) AMES 97-616 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .CO 
.000 5.000 XMRP 88.4167 FT.
(RBJOIl) AMES 97-616 IA2 01 TO Si PC/PT=NOM.SRM A/A=8 10.000 .000 10.003 
5.000 YMRP .0000 FT.
(RBJ021) [ AMES 97-616 IA2 01 TO SI PC/PT=N0M SRM A/A=8 -10.000 .000 10.000 5.000 
ZMRP 4.0000 FT.
SCALE .0190
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=0.O
(A)MACH = 1.60 PAGE 109
DATA SET SYMBOL CO-NFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(RSJ5013 AMES 97-616 IA2 01 TO S1 NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(RBJ511 ) A MrES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RB.,521 I AMES 97-616 IA2 01 TO Sl NO PLUMES -10.000 .000 10.000 .000 BREF 73.5000 FT.
(ReJOO) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 XMRP 86.4167 FT.
(RB OlI ) i AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 YMRP .0000 FT.
(R8J021) AMES 97-616 IA2 01 TO S1 PC/PT=NOM SRM A/A=8 -10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .010
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=0.O
(B)MACH = 1.98 PAGE 110
DATA SET SYMBOL CONFIGURATION DESCRIPTION 
ELEVON AILRON RUDDER PLUML5 W LKt . I Nr UM-r I......
R, 501 - AMES 97-616 IA20 TO S NO S .0O .000 000 .000 SREF 3155.0000 SQ.FT.
(R4501) AMES 97-618 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 
50.8000 FT.
R4511) I DATA NOT AVAILABLE2 01 TO S NO PLUMES -10.000 .000 10.000 .000 BREF 73.5000 FT.
CRP 0C1) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 
.00 .cco .000 5.000 XMRP 86.4187 FT.
R2%11 ') AMES 97-616 1A2 01 TO SI PC/PT-NOM.SRM A/A=8 
10.000 .000 10.00 5.000 YmRp .0000 FT.CR34021) DATA NOT AVAILABLE -1
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
(C)MACH = 2.17 PAGE 111
DATA SET SYM9L CO IGURATION DESCRIPTION ELEVN AILRON RJO.R 
PLUMES REFERENCE. INFORMATION
(RB4OI'3S1 ) AMES 97-61G IA2 01 TO SI NO PLUMES .000 .0 
.0C0M .000 SREF 3155.0000 SO.FT.
(R50 I) AMES 97-616 1A2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBZ521) AMES 97-616 IA2 01 TO SI NO PLUMES -10.000 .000 10.000 .000 
BREF 73.5000 FT.
RB-JO0 1) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .C000 .COO 5.000 XMRP 
86.4!67 FT.
(RJOLI) AES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 YMRP .C0000 
FT.
CRE3,40213 I . AMES 97-616 IA2 01 TO SI PC/PTNOM SRM A/A-8 
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
(A)MACH = 1.60 PAGE. 112
DATA SET SYMBOL CONF IGURATICN DESCRIPTION ELEVON AILRON RJDDER PLUMES REFERENCE INFORMATION
CRB,1) Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
CRBJ51 ) AMES 97-616 IA2 01 TO SI NO PLUMES 10.00 .000 10.000 .000 LREF 50.6000 FT.
tRB:521 ] AMES 97-616 iA2 01 TO SI NO PLUMES -O.O0 .000 10.000 .000 BREF 73.5000 
FT.
C RD,; 001 1 AMES 97-616 A2'I TO SI PC/PT NOMSRM A/A-S .030 .000 .O O 5.000 XMRP 
68.4167 FT.
(RBJOII 3 AMES 97-616 IA2 01 TO Sl PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 5.000 YMRP .0000 FT.
(RBJ021) AMES 97-616 1A2 01 TO SI PC/PT=NCM SRM A/A-8 -10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CB)MACH = 1.98 PAGE 113
DATA SET SYM OL CONF IGURATIO ONDESCRIPTION ELEVON A!LRON RUDoER PLUMES REFERENCE INFORMATION
'RJ501) AMES 97-616 IA2 01 TO SI NO PLUMES - .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(RJ51 I I AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LRE 50.8000 FT.
(R24521) I DATA NOT AVAILABLE -0010.000 c 0.000 .000 BREF 73.5000 FT.
(R2JCOI) AMES 97-616 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 XMRP 86.4167 FT.
(R.,0I11) i AMES 97-61S IA2 01 TO S1 PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 YMRP .0000 FT.
( RB,:021 ) [ DATA NOT AVAILABLE -10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
C)MACH = 2.17 PAGE 114
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(884501) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.(8BJ5 11 3 AMES 97-618 IA2 01 TO SI NO PLUMES 10.000 .000 10.CCO .000 LREF 50.8000 FT.(B2J521 I AMES 97-616 IA2 01 TO SI NO PLUMES -10.000 .000 10.000 .000 BREF 73.5000 FT.(8SJC901) AMES 97-616 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 XMRP 86.4167 FT.
(BBI'0 l ) AMES 97-616 IA2 01 TO Sl PC/PT=NOM.SRM A/A-8 10.000 .CCO 10.000 5.000 YMRP .0000 FT.(BBJ021) AMES 97-616 IA2 01 TO SI PC/PT-NOM SRM A/A-8 -10.000 .000 10.000 5.000 ZMRP 4.0000 FT.
SCALE .0190
.610
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FIG 17 EFFECT OF PLUMES. ON ELEVON AND RUDDER POWER, BETA=O.O
PAGE 115
."A-,:"' . i'- -- - s . - .
£L..01 AME IU ... ,.~,~J .~~l AL~ UBU~t .U K~liLM:.NL4. I N7- ui1A i IJUNCB.J'50 1 0 AMES 97-616 1A2 DI TO SI NO PLUMs .000 .000 .000 .000 SREF 3155.0000 S.FT.(034511 [ AMES 97-616 1A2 01 TO SI NO PLUMES 10.000 .000 10.0 .000 LREF 50.8000 FT.(CBJ521) AMES 97-616 IA2 01 TO SI NO PLUMES 
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FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, BETA=0.0
PAGE 116
DATA SET SYMBOL CONFIGURAT ION DESCRIPTIO ONELEVON ALRN RUODER PLUMES REFERENCE INFORMATION
(RBJ502) Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(RBJ512' AMES 97-616 IA2 01 TO Sl NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(SBj002) AMES 97-616 IA2-01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 FT.
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FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0
CA)MACH = 1 .60G PAGE 117
DATA SET SYMBOL COW IGURATION DESCRIPTION ELEVON AILRON RUDDER 
PLUI?- tLt- t Z-:NL..t. I tv-. IAI I U
(RSJ5S2) AMES 97-616 1A2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 
3155.0000 SO.FT.
CRBJ502 ) AMES 97-618 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
( SBJ002 ) AMES 97-616 IA2 01 TO SI PC/PT NOMSRM A/A-8 .000 .000 .OCO 5.000 6REf 73.5000 FT.
CRBJ012) AMES 97-616 IA2 01 TO SI PC/PT-NOMSRM A/A-8 10.000 .000 
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FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0
(B)MACH 1.98 PAGE 118
DATA SET SYMBOL COFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(RBj502) AMES 97-616 IA2 01 TO Sl NO PLUMES .000 .000 .00 .000 SREF 3155.0000 SO.FT.
(RBJ5123 AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
CSBJOO2) AMES 97-616 1A2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 
FT.
(RBJOI2) AMES 97-616 IA2 01 TO Si PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 XMRP 86.4167 FT.YMRP .MCo0 FT.
ZMRP 4.0000 FT.
SCALE .0190
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FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.O
rC)MACH 2.17 PAGE 119
DATA SET SYM-OL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(1R3502 ) AMES 97-618 1A2 01 TO SI NO PLUMES .000O .000 .000 .000 SREF 3155.0000 SQ.FT.
(RBJ512) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
C S9,J002) AMES 97-616 lA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 FT.
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FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O
CA)MACH = 1.60 PAGE 120
DATA SET SYMBOL CONF I GURATION DESCRIPTION ELEVON 
AILRON RUDDER PLUMES REFERENCE INFORMAT ION
CRBJ'502 AMES 97-616 IA2 01 TO SI NZ PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
RBJ5 02) AMES 97-S1 1A2 01 TO Si NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(SB.002 ) AMES 97-616 1A2 01 TO SI PC/PT NOM.SRM A/A-8 .000 O00 .000 5.000 
BREF 73.5000 FT.
(RBJO12 1 AMES 97-616 IA2 01 TO SI PC/PT=NOM.SRM A/A-8 10.000 .000 
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FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O
, , .. . . . Z ', ,
DATA ST. SYMBCL CONFIGURATIO DESCRIPTION ELEVON AILRON RUDDER PLUMES RFERE AT(RJ502) AMES 97-616 IA2 01 TO SI NO PLUMES .0 .000 .000 .000 SREF 3155.0000 SO.FT.
(ROW512) AMES 37-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .COO 
LREF 50.6000 FT.
cSB'O02) AMES 97-G18 IA2 01 TO SI PC/PT NCM,SRM A/A-8 .000 .000 .000 
5.000 8REF 73.5000 FT.
(RBjOI2) AMES 97-616 IA2 01 TO SI PC/PT=NCM.SRM A/A-8 10.000 .000 10.000 5.000 XMRP 
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FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0
(C)MACH = 2.17 PAGE 122
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
( RBJ502 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(RBJ512) AMES 97-618 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
S(SJ002 ) . AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 FT.
(R6i012) AMES 97-616 IA2 01 TO SI PC/PT=NOMSRM A/A-8 10.000 .000 10.000 5.000 XMRP 66.4167 FT.YMRP .0000 FT.
ZMRP 4.0000 FT.
SCALE .0190
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FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.0
CA)MACH = 1.0 PAGE 123
OATA SET SYMBOL CONF I GURAT ION DESCRIPT I ON ELEVON AILRON RUXOER PLUMES REFERENCE IM0RMAT I ON
(RBJ502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(RBJ512) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
C S-002) AMES 97-616IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 FT.
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SIDESLIP ANGLE. BETA, DEGREES
FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O
CB)MACH = 1.98 PAGE 124
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUOER PLUMES REFERENCE INFORMATION
(R8J502 ) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
( RW512] I AMES 97-616 IA2 01 TO SI NO PLUMES 10.C00 .000 10.000 .000 LREF 50.8000 FT.
([SBJ002) ' AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 FT.
(RBJO12) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 XMRP 86.4167 FT.YMRP .0000 FT.
ZMRP 4.0000 FT.
SCALE .0190
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FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.O
(C]MACH = 2.17 PAGE 125
DATA SET SYMBOL CM 1 IGURAT ION DESCRIPTION 
ELEVON AILRON ROER PLLMS REFERENCE INFORMATION
R345021 AMES 97-616 IA2 01 TO SI NO PLUES .000 .000 .00 .000 SREF 3155.0000 
SO.FT.
C R'5121 AMES 97-616 A2 01 TO SI NO PLUMES 10.000 .000 
10.000oo .000 LREF 50.oc8000 FT.
C SFJ002 Q AMES 97-616 IA2 01 TO Si PC/PT NC...SRM A/A-8 
.000 .000 .000 5.000 BREF 73.5000 
FT.
tRBjO12) AMES 97-616 IA2 01 TO Si PC/PT-NOM.SR
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SIDESLIP ANGLE, BETA. DEGREES
FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O0
A)MACH 1.6PAGE 126fATMACH = 1.60
DATA SET SYM9OL COfIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
CRBJ502) AMES 97-618 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(RJ512) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.00 .000 LREF 50.eooo8000 FT.
(S3J00O2) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000o 5.000 BREF 73.5000 FT.
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SIDESLIP ANGLE, BETA. DEGREES
FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0
(CBMACH = 1.98 PAGE 127
DATA SET SYMBOL CO' IGURATION DESCRIPTION ELEVON AI LRN RUDOER .PLUIMES REFERENCE I00 FT.
I RS502) Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 
SREF 3155.0000 SOFT.
(RBJSi12) AMES 97-618 IA2 01 TO SI NO PLUMES 10.000 
.000 10.000 .000 LREF 50.8000 FT.
(SBJ002) AMES 97-618 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 
.000 .000 5.000 BREF 73.5000 FT.
C R3012) AMES 97-616 IA2 01 TO SI PC/PT=NOM.SRM A/A-8 10.000 
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FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.OCMACH 2.17 PAGE 128
(rlMACH = 2.17
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON 
AILRON RUDDER PLUMES REFERENCE INFORMATION
(R3J502 AMES 97-616 IA2 01 TO SI NO PLUMES .0O .000 .000 .000 SREF 3155.0000 SQ.FT.
RBJ1SI2) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(SBJ02 ) AMES 97-61G IA2 01 TO SI PC/PT NCM.SRM A/A-8 .000 .000 .000 
5.000 BREF 73.5000 FT.
CRBZ0I2) AMES 97-616 IA2 01 TO SI PC/PT-!CM.SRM A/A-8 10.000 .000 10.000 
5.000 XMRP 86.4167 FT.YMRP .Do00 FT.
ZMRP 4.0000 FT.
SCALE .0190
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SIDESLIP ANGLE, BETA, DEGREES
FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0
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SIDESLIP ANGLE, BETA, DEGREES
FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER P.OWER9 ALPHA=O.O
(A)MACH 1 .60 PAGE 129
DATA SET SYMBOL" CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATIONRBJO52) 0 AYM ES 97-6I IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SC.FT.
(RBJ512) U AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .0 10.000 .000 LREF 50.8000 FT.
CS002) Q AMES 97-61G IA2 01 TO SI PC/PT NOMSRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 FT.
(RBJOI2) AMES S7-61 IA2 01 TO SI PC/PT=NOM.SRM A/A-8 lo.COO .000o 10.000 5.000 XMRP 8.4167 FT.YMRP .0000 FT.
ZMRP 4.0000 FT.
SCALE .0190
. 0 0 9 -
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SIDESLIP ANGLE, BETA. DEGREES
FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O
(BMACH = 1.98 PAGE 130
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUOER PLUMES REFERENCE INFORMATION
(RBj502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(RBJ512) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(SBJOC2) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 8REF 73.5000 FT.
(RBJ012) 3 AMES 97-616 IA2 01 TO Sl PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 5.000 XMRP 86.4167 FT.YMRP .0000 FT.
ZMRP 4.0000 FT.
SCALE .0190
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SIDESLIP ANGLE, BETA, DEGREES
FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O
(C MACH = 2.17 PAGE 131
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELE VON AILRON 
RUDDER PLMES EFERENCE INFORMATION
(R3 502) Q AMES 97-616 IA2 01 TO SI NO PLUMES .00 .000 .000 .000 SREF 
3155.0000 SO.FT.
(RBJ512) U AMES 97-616 IA2 01 TO Si NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(CS 002) 2 AMES 97-616 IA2 01 TO SI PC/PT NCM,SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 FT.
CRBJO12) AMES 97-66 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 1O.0O0 .000 10.000 
5.000 XMRP 86.4167 FT.
ZMRP 4.0000 FT.
SCALE .0190
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE I NFORMATION
(RBJ522) AMES 97-616 IA2 01 TO SI NO PLUMES .000 10.000 .000 .000 .SREF 3155.0000 SO.FT.(RBJ022) AMES 97-616 IA2 01 TO SI PC/PTNOM SRM A/A-8 .000 10.000 .000 5.000 LREF 50.8000 FT.
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FIG 19 EFFECT OF PLUMES ON AILERON POWER, BETA=0.0
CA)MACH = 1.98 PAGE 133
ATA SET SYMBOL CONFIGURATION OESCRIPTION 
ELEVON AILRON. RUDER PLUMES REFE.ENCE INORMATION
(RBJ522) AMES 97-616 IA2 01 TO St NO PLUMES .000 10.000 .000 
.000 SREF 3155.0000 SO.FT.
(RBJ022) AMES 97-616 IA2 01 TO Sl PC/PT-NOM SRM A/A-8 .000 10.000 .000 5.000 LREF 
50.8000 FT.
(RBJ024) AMES 97-616 IA2 01 TO SI SRM A/A=-12.RB NOM .000 10.000 
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ANGLE OF ATTACK, ALPHA, DEGREES
FIG 19 EFFECTOF PLUMES ON AILERON POWER, BETA=0.0
(A)MACH = 1.98 PAGE 134
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUoER PLUMES REFERENCE INFORMATION
(RBJ522) C AMES 97-616 IA2 01 TO SI NO PLUMES .000 10.000 .000 .000 SREF 3155.0000 SQ.FT.
(RBJO22) AMES 97-816 IA2 01 TO SI PC/PT-NOM SRM A/A-B .000 10.000 .000 5.000 LREF 50.8000 FT.























ANGLE OF ATTACK, ALPHA. DEGREES
FIG 19 EFFECT OF PLUMES ON AILERON POWER, BETA=0.0
CA)MACH = 1.98 PAGE 135
DATA SET SYMBOL CONFIGURATION DESCRIPTION 
ELEVON AkRON RtC1ER PLUMES REFERENCE 
INFORMATION
CRBJ522I) AMES 97-616 IA2 01 TO SI NO 
PLUMES .000 10.000 
.000 .00 SREF 3155.0000 SC.FT.
(RB022) AMES 97-616 1A2 01 TO SI PC/PT-NOM 
SRM A/A-B .000 10.000 .00 
5.000 LREF 50.8000 FT.
CRB40243 AMES 97-616 IA2 01 TO 
SI SRM A/A=12.RB NOM .000 10.00 
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FIG 19 EFFECT OF PLUMES ON AILERON POWER, BETA=0.0
CADMACH = 1.98 
PAGE 13G
DATA SET SYMBOL. CONFIGURATION DESCRIPTION ELEVON AILRON 
RUDDER PLUMES REFERENCE INFORMATION
(R8J522 ] C AMES 97-616 IA2 01 TO SI NO PLUMES .000 10.0 .000 .000 SREF 3155.0000 SO.FT.
(RBJ022) AMS 97-616 IA2 01 TO SI PC/PT-NOM SRM A/A-8 .000 10.00 
.000 5.000 LREF 50.8000 FT.
CR3,0243 AMES 97-616 IA2 01 TO SI SRM A/A-12CRB NOM .000 10.000 
.000 5.000 6REF 73.5000 FT.
XMRP 86.41G7 FT.
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ANGLE OF ATTACK, ALPHA, DEGREES
FIG 19 EFFECT OF PLUMES ON AILERON POWER, BETA=O.O
A)MACH 1.98 PAGE 137
DATA SET SYMBOL CCNFIGURATION DESCRIPTION ELEVON AIRON RUDDER PLUMES REFERENCE INFORMATION
(RBJ522 ) AMES 97-16 IA2 01 TO SI NO PIJUMES .000 10.000 .000 .000 SREF 3155.0000 SO.FT.
S(RB J022) AMES 97-816 IA2 01 TO SI PC/PT-NOM SRM A/A-8 .000 10.000 .000 5.000 LREF 50.8000 FT.


















-3 -. 00-2 - 1 0 1 .... 7 8 9 10 11
ANGLE OF ATTACK, ALPHA, DEGREES
FIG 19 EFFECT OF PLUMES ON AILERON POWER, BETA=0.0
(A)MACH = 1.98 PAGE 138
DATA SET SYMBOL CONFIGURATI ON DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(R3J522) g AMES 97-616 IA2 01 TO SI NO PLUMES .000 10.000 .CO .000 -SREF 3155.0000 SO.FT.
(RBJO22 L AMES 97-616 IA2 01 TO Sl PC/PT=NOM SRM A/A-8 .000 10.000 .000 5.000 LREF 50.8000 FT.
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FIG 19 EFFECT OF PLUMES ON AILERON POWER, BETA=O.O
CAMACH = 1.98 PAGE 139
DATA SET SYMBOL CONF1URA AION DESCRIPTION ELE VON A ILRCN ODER PLUMES REFERENCE INFORMATION
(RBJ4522) AMES 97-616 IA2 01 TO St NO PLUMES ,000 10.000 .000 .000 SREF 3155.0000 SO.FT.
(RBI022) AMES 97-616 IA2 01 TO SI PC/PT-NOM SRM A/A-8 .000 10.000 .000 5.000 LREF 50.8000 FT.
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FIG 19 EFFECT OF PLUMES ON AILERON POWER, BETA=0.0
rA)MACH = 1.98 PAGE 140
DATA SET SYMBOL CON.FIVRATION DESCRIPTION ELEVON AI LON RUDER PLUMES REFERENCE INFORATION
(0PJ502 ) Q AMES 97-618 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(RBJ523) AMES 97-616 IA2 01 TO SI NO PLUMES .000 10.000 .000 .000 LREF 50.8000 FT.
(HBJ002) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 
FT.
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FIG 20 EFFECT OF. PLUMES ON AILERON POWER, ALPHA=0O.0
CA)MACH = 1.60 PAGE 141
DATA SET SYM'BOL CONFIGURATION DESCRIPTI ON ELEVON AILRON RCER PLUMES REFERENCE INFORMATION
(084502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
IRBJ523] AMES 97-616 IA2 01 TO SI NO PLUMES .000 10.000 .000 .000 LREF 50.8000 FT.
(H3J002) AMES 97-616 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 FT.















SIDESLIP ANGLE, BETA. DEGREES
FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.0
B)MACH = 1.98 PAGE 142
DATA SET SYMBOL CONFIGURATI ON ESCRIPTION ELEVON AILRON 
RUDDER PLUMES REFERENCE INFORMAT ON
BJD502 Q AMES 97-16 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SG.FT.
(RBJ5233 AMES 97-616 IA2 01 TO Sl NO PLUMES .0O 10.000 .000 .000 LREF 50.8000 FT.
t HBJOO21 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-B .000 .0co 
.000 5.000 BREF 73.5000 FT.
(RBJ023J AMES 97-616 IA2 01 TO SI PC/PT-NOM SRM A/A-8 .000 10.000 
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FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.0
CA)MACH = 1.60O PAGE 143
DATA SET SYM CO IGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES. REFERENCE INFORMATION
(EW502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 
SQ.FT.
CRBJ523) AMES 97-616 IA2 01 TO S1 NO PLUMES .000 10.0O0 .000 .000 LREF 
50.8000 FT.
(HBJ002 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 BREF 
73.500 FT.
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FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.0
(B)MACH = 1.98 PAGE 144
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(0BJ502) 0 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SPEF 3155.0000 SQ.FT.
(RBJ523) AMES 97-616 IA2 01 TO SI NO PLUMES .000 10.000 .000 .000 LREF 50.8000 FT.
(H4J002) AMES 97-616 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 .000 5.C000 BREF 73.5000 FT.
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FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.0





SIDESLIP ANGLE, BETA, DEGREES
FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.0
(A)MACH = 1.60 PAGE 145
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES 
REFERENCE INFORMATIC N
cD J 502 Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(RBJ523) AMES 97-618 IA2 01 TO SI NO PLUMES .000 10.000 .0000 C000 LREF 50.8000 FT.
(HCoJ002) AMES 97-616 IA2 01 TO S PC/PT NCM.SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 FT.
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FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.0
(B)MACH = 1.98 PAGE 146
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON 
AILRON RDJER PLUMES REFERENCE INFORMATION
(OBJ502) M AMES 97-616 1A2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
C RJ523) AMES 97-616 IA2 01 TO SI NO PLUMES .000 10.000 .000 .000 LREF 50.8000 FT.
(HBJOO23) AMES 97-616 IA2 01 TO SI PC/PT NOMSRM A/A-8 .COO .000 .000o 5.000 BREF 73.5000 FT.
( RBJ;023 ) AMES 97-616 IA2 01 TO SI PC/PT=NOM SRM A/A-B .000 10.000 
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FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.0
CA) MACH = 1 .60O PAGE 147
0ATA SET SYMBOL COF IGURATION DESCRIPTION ELEVON AILRCN RUDDER PLUMES REFERENCE INFORMATION
(0W5021 0 AMES 97-61 IA2 01 TO SI NO PL I ES .000 .000 .000 .co SPEF 3155.0000 SO.FT.
(RBJ523)1 AMES 97-61G IA2 01 TO SI NO PLUMES .co 10.000 .000 .000 
LREF 50.8000 FT.
(HBO02) AMES 97-816 IA2 01 TO SI PC/PT NOM.SR 1 A/A-8 .000 .000 .000 5.000 BREF 73.5000 
FT.
(RBJO23) AMES 97-618 IA2 01 TO SI PC/PT-NOM SRM A/A-8 .000 10.000 .000 5.000 XMRP 86.4167 FT.YMRP .0000 FT.
ZMRP 4.0000 FT.
SCALE .0190
.0 7 0 .
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FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.0
CB)MACH 1.98 PAGE 148
DATA SET SYM OL CONFIGURATION DESCRIPTION ELEVN AILRON 
RUDDER PLUMES REFERENCE INFORMATION
(DJ502) C AMES 97-616 IA2 01 TO SI NO PLUMES .O00 .000 .000 .000 SREF 3155.0000 SO.FT.
RBJ523) AMES 97-616 IA2 01 TO Sl NO PLUMES .000 10.000 .000 .000 LREF 50.8000 FT.
(HBJC02) AMES 97-618 1A2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 BREF 73.5000 FT.
C RBJ023) AMES 97-616 IA2 01 TO S1 PC/PT-NOM SRM A/A-8 .000 
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SIDESLIP ANGLE, BETA, DEGREES
FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.O
(A)MACH = 1 .60 PAGE 149
DATA SET SYMBOL COW IGURATION DESCRIPTION ELEVON AILRON RUDDER 
PLUMES REFERENCE INFORMATION
S502 ) Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 000 .000 SREF 3155.C0000 SQ.FT.
(RBJ4523) AMES 97-616 IA2 01 TO SI NO PLUMES .000 10.000 .000 .000 LREF 50.8000 FT.
(F.IBJO02J AMES 97-816 IA2 01 TO S1 PC/PT NOM.SRM A/A-8 .000 .000 
.000 5.000 BREF 73.5000 FT.
CR9023) AMEES 97-616 IA2 01 TO Sl PC/PT=NOM SRM A/A-8 .000 10.000. .000 5.000 XMRP 
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FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.0
r1MArH = 1.98 PAGE 150
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER 
PLUMES REFERENCE INFORMATION
(OBJO0 I C AMES 97-616 IA2 01 TO SI PC/PT N M.SRM A/A-B .000 .000 .000 5.000 
SREF 3155.0000 SO.FT.
(.OBJOil ' AMES 97-616 IA2 01 TO SI PC/PT-NOMSRM A/A-8 10.000 .000 10.000 5.000 
LREF 50.8000 FT.
(ROj07) AMES 97-618 IA2 01 TO St SRM A/A=12,ORB NOM .000 .00 .000 5.000 BREF 73.5000 
FT.
(RBJOi7I AMES 97-616 IA2 01 TO Si SRM A/A=2.0RB NOM 10.00 .000 10.000 5.000 XMRP 
86.4167 FT.
(RBJOO9 AMES 97-616 IA2 01 TO Sl PC/PT=-I.3 NCMINAL .000 .000 .000 5.000 YMRP .0000 FT.
(RBJO19) AMES 97-616 IA2 01 TO Si PC/PT=-l.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 21-EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0
(AJMACH = 1.60 PAGE 151
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON 
RUDDER PLUMES REFERENCE INFORMATION
(- ) AMES 97-616 IA2 01 TO SI PC/P CM.SRM A/A-8 .000 .000 .co000 5.000 SREF 3155.0000 SQ.FT.
(C0l L AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.00 5.000 
LREF 50.8000 FT.
(R3,007 I AMES 97-616 IA2 01 TO SI SRM A/A-12.,RB NOM .000 
.000 .000 5.000 BREF 73.5000 FT.
(RBJO7) AMES 97-616 IA2 01 TO SI SRM A/A-12.0RB NOM 10.000 .000 10.000 5.000 XMRP 88.4167 FT.
tRs8JOO) AMES 97-616 IA2 01 TO SI PC/PT-I.3 NOMINAL .000 
.000 .000 5.000 YMRP .000 FT.
Jl ) S 1 01 TO SI PT- NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 
FT.
SCALE .0120
* 40 -,l-,l-IIirl l l l l ,-llr- li-~ itr-1f llll TTll ,i-l TIF llll l~ T .....- l-r
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=O.O
(BMACH = 1.98 PAGE 152
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUM'ES REFERENCE INFORMATION
(B3JOI0) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 -SREF 3155.0000 SO.FT.
(0O011) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-=8 10.000 .000 10.000. 5.000 LREF 50.8000 FT.
(RBJOO7) AMES 97-616 IA2 01 TO SI SRM A/A=12.0RB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(RBJO17) AMES 97-616 IA2 01 TO SI SRM A/A-12.0RB NOM 10.000 .000 10.000 5.000 XMRP 86.4167 FT.
(RBJOOs9) AMES 97-616 IA2 01 TO SI PC/PT=-I .3 NOMINAL .000 .000 .000 5.000 YMRP .0000 FT.

















f i t II'l I l
h- .130...
.125 --
.120 ". _4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
ANGLE OF ATTACK, ALPHA, DEGREES
FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.O
(A)MACH = 1 .60 PAGE 153
CATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLES REFERENCE 
INFORMATION
([DJOOI ) 0 AMES 97-616 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 S0.FT.
(O Oli ) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 
10.000 5.000 LREr 50.8000 FT.
C RB007) AMES 97-616 IA2 01 TO SI SRM A/A=12.CRB NOM .000 .000 .000 
5.000 BREF 73.5000 FT.
(RE3X17) A ES 97-616 IA2 01 TO Si SRM A/A-I2,ORB NOM 1C.000 .000 
10.000 5.000 XMRP 86.4167 FT.
SRB 009 ) AMES 97-616 IA2 01 TO SI PC/PT=1.3 NOMINAL .000 .000 .000 
5.000 YMRP .0000 FT.
CR24019) E AMES 97-616 IA2 01 TO SI PC/PT=1.3 NOMINAL 10.000 .000 10.00 5.000 ZMRP 4.0000 
FT.
SCALE .0190
.18 0 .1 , -, r " , * 
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=O.O
CBMACH = 1.98 PAGE 154
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(OCJCOI ) AMES 97-618 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SQ.FT.
(COBJ011 ) AMES 97-616 IA2 01 TO Si PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.8000 FT.
(RBJOO7) AMES 97-616 IA2 01 TO Sl SRM A/A=-12.0RB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(RJO17) AMES 97-616 IA2 01 TO Si SRM A/A-12.ORB NOM 10.000 .000 10.000 5.000 XMRP 86.4167 FT.
(RBJO09) 1 AMES 97-616 IA2 01 TO SI PC/PT=1.3 NOMINAL .000 . .000 .000 5.000 YMRP .0000 FT.
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0
(A)MACH = 1 .60 PAGE 155
DATA SE-T SYMBOL CONF IGURATI ON DESCRIPTION ELEVON AILRON RUUU - - , UtN JL .NUL INrUiIL
C(08l001) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 
3155.0000 SO.FT.
(CBJOlI ) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8. 10.000 .000 10.000 5.000 LREF 
50.8000 FT.
(R84007) AMES 97-616 IA2 01 TO SI SRM A/A=-I2.ORB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(RB017) AMES 97-616 IA2 01 TO Sl SRM A/A=12.D0RB NOM 10.000 .000 10.000 5.000 XMRP 86.4167 
FT.
(RBO09) AMES 97-616 IA2 01 TO SI PC/PT=-I1.3 NOMINAL .000 .000 .000 5.000 YMRP .0000 
FT.
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0
(B)MACH = 1.98 PAGE 156
DATA 'SET SYM. OL CONFIGURATION DESCRIPtION LEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(C84001) AMES 97-616 IA2 01 TO Si PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 
SO.FT.
C3JOII ) AMES 97-GIG IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 
5.000 LREF 50.8000 FT.
CRBJ007} ( AMES 97-616 1A2 01 TO SI SRM A/A=12.0RB NOM .000 .000 .000 5.000 BREF 73.5COO 
FT.
-(R3J0173 AMES 97-616 1A2 01 TO SI SRM A/A-12,ORB NOM 10.000 .000 10.000 5.000 XMRP 
86.4167 FT.
C RBJ 009 1 AMES 97-6i6 1A2 01 TO SI PC/PT=I.3 NOMINAL .000 .000 .000 5.000 YMRF 
.0CD0 FT.
C RBj0I9) AMES 97-616 IA2 01 TO SI PC/PT-1.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4 .00,00 
FT.
SCALE . 190
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=O.O
, n PArF 157
DATA SET SYMBOL CONF I GURAT-I ON DSCR I PT I M ELEVON ALRON RDOER PLUMES REFERENCE I NFORMATION
(09O01) ) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SQ.FT.
(CBJEOII U AMES 97-G81G IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.8000 
FT.
(RBJOO7) AMES 97-616 IA2 01 TO SI SRM A/A=12.0R3 NOM .000CO .000 .000 5.000 BREF 73.5000 
FT.
R3J0O17) AMES 97-616 IA2 01 TO SI SRM A/A=12.CRB NOM 10.000 .000 10.000 5.000 XMRP 88.4167 FT.
(RBJCC9) AMES 97-616 IA2 01 TO SI P/PT-1.3 NOMINAL .000 .000 .000 5.000 YMRP 
.0000 FT.
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=O.
CB)MACH = 1.98 PAGE 158
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRN RUDER PLUES REFERENCE 
INFORMATION
(0Bj001) . AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
(DBJO I ) AMES 97-616 IA2 01 TO Si PC/PT-NOM.SRM A/A-8 .10. 000 10.000 5.000 LREF 7350.8000 FT.
(RpJO07)3 AMES 97-66 IA2 01 TO SI SRM A/A-12,0RB NOM .000 .000 .000 5.000 BREF 73.5000 
FT.
CRE3017) AMES 97-616 IA2 O1 TO SI SRM A/A=12.,RB NOM 10.000 .000 10.000 5.000 XMRP 
86.41G7 FT.
CRBJ009) AMES 97-616 IA2 01 TO S! PC/PT-i.3 NOMINAL .000 .000 .000 5.000 YMRP 
.0000 FT.
CRBJOS) r\ AMES 97-616 IA2 01 TO SI PC/PT-1.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 
4.0000 FT.
SCALE .0190
.022 " * - * F -
.020
.018 - I -
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=O.0
CA)MACH 1.60 PAGE 159
DATA SET SYM CO IN GURATION DESCRIPTION ELEVON ALRON RIOER PLUMES REFERENCE IORMATION
(C8JO0I) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.F1
(06011U) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A=8 10.000 .000 I0.000 5.000 LREF 50.8000 FT.
CSo0071 ) AMES 97-616 1A2 l01 TO SI SRM A/A=12.0RB NOM .000 .000 .000 5.000 BREF 73.5Q000 FT.
(R J017) AMES 97-616 IA2 01 TO SI SRM A/A-12.ORB NOM 10.000 .000 10.000 5.000 XMRP 86.4167 FT.
(RBJC09) AMES 97-616 IA2 01 TO Si PC/PT=1.3 NOMINAL .000 .000 .000 5.000 YMRP .0000 FT.
RRBJO19) AMES 97-616 IA2 01 TO Sl PC/PT-I.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=O.O
CB)MACH = 1.98 PAGE 160
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
"0B4001) AMES 97-618 IA2 01 TO SI PC/PT NOM.SRM A/A=-8 .000 .000 .000 5.000 SREF 3155.0000 SQ.FT.
( BO i) AMES 97-616 IA2 01 TO Sl PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.8000 FT.
(RBJCO7) AMES 97-616 IA2 01 TO SI SRM A/A=12.ORB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(RBJOI7) AMES 97-616 IA2 01 TO Sl SRM A/A=-12.CRB NOM 10.000 .000 10.000 5.000 XMRP 86.4167 FT.
(RBJOO9) AMES 97-616 IA2 01 TO SI PC/PT=-l.3 NOMINAL .000 .000 .000 5.000 YMRP .0000 FT.
(RBJ 019) L AMES 97-616 IA2 01 TO SI PC/PT-I .3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0
(A)MACH = 1 .60 PAGE 161
DATA SET SYMBOL CONFIGURATION CESCRIPTION ELEVON AILRON RLOLR PLUMt_: m,L Ktlr 
INrL,,, IIAl
(DBJ4001) Q AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 
3155.0000 SO.FT.
(D BJO)I AMES 97-616 IA2 01 TO Si PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.80C0 FT.
CR8J07I AMES 97-616 IA2 01 TO SI SRM A/A-12.ORB NOM .000 .000 .000 5.)00 O3EF 
73.5000 FT.
CRE4017) AMES 97-616 IA2 01 TO SI SRM A/A-12,ORB NOM 10.000 .000 10.000 5.000 XMRP 
86.4167 FT.
(R84009) AMES 97-G16 IA2 01 TO SI PC/PT- .3 NOMINAL .000 .000 .000 5.000 YMRP .0000 FT.
CRBJOIS) AMES 97-616 1A2 01 TO SI PC/PT-1.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0
B)MACH = 1.98 PAGE 162
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(DOBJOOI AMES 97-61I IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
(OBJOlI ) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.8000 FT.
(R8JO07) AMES 97-616 IA2 01 TO SI SRM A/A12.0RB NWOM .000 .000 .000 5.000 BREF 73.5000 FT.
(RBJO17) AMES 97-616 IA2 01 TO SI SRM A/A=12.0RB NOM 10.000 .000 10.000 5.000 XMRP 86.4167 FT.
(RBJOO99) AMES 97-616 IA2 01 TO SI PC/PT-I .3 NOMINAL .000C .000 .000 5.000 YMRP .0000 FT.
(C RBJO19) AMES 97-616 IA2 01 TO SI PC/PT-1.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
.008 T , .... .... .... .... .... r ...-r ....F T rF T 
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=O.O
(A)MACH = 1.60 PAGE 163
DATA SET SYMBOL COFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(084001)] AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.F"
(DBJ011 AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.8000 FT.
(RBJ407) AMES 97-616 IA2 01 TO SI SRM A/A-12.0RB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
CRBJ017) AMES 97-616 IA2 01 TO Sl SRM A/A=-I2.0RB NOM 10.000 .000CO 10.000 5.000 XMRP 86.4167 FT.
(RBJC00) AMES 97-G16 JA2 01 TO SI PC/PT-1I.3 NOMINAL ..000o .000 .000 5.000 YMRP .0000 FT.






















-.0 1 " , ,, .L.J..L..±J. ... L.A ±...L. .... LL.. .... .... L.... ,,,,L .L.. .. L....L .L.L..L . .L.. . ,J..J . .....
.. 5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 1
ANGLE OF ATTACK, ALPHA, DEGREES
FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0
CB)MACH = 1.98 PAGE 164
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION.
( 08J001 ) . AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT
VOOII 1 [ AMES 97-816 IA2 01 TO Sl PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.8000 FT.
(RBJ007) AMES 97-616 IA2 01 TO Sl SRM A/A=12.ORB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(R3,J017) AMES 97-618 IA2 01 TO Sl SRM A/A-12.0RB NOM 10.000 .000 10.000 5.000 XMRP 86.4167 FT.
(RBj009) AMES 97-616 IA2 01 TO Si PC/PT=-I.3 NOMINAL .000 .000 .000 5.000 YMRP .0000 FT.
(RBJO19) E AMES 97-616 IA2 01 TO SI PC/PT-I.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .010
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=OO
CA)MACH = 1.60 PAGE 165
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AI LRN RUDDER PLUMES REFERENCE INF ORMAT IOO
(cBJOO ) AMES 97-616 IA2 01 TO SI PC/PT.NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SQ.FT
03DJO 1! ) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.8000 FT.
(RBJO07) AMES 97-616 IA2 01 TO SI SRM A/A=12.ORB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(RBJO17) AMES 97-616 IA2 01 TO SI SRM A/A=-12.ORB NOM 0.000 .000 10.C000 5.000 XMRP 86.4167 FT.
(RBJOO9) AMES 97-616 IA2 01 TO SI PC/PT=-I1.3 NOMINAL .Co00 .000 .000 5.000 YMRP .0000 FT.
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FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=O.O
(B)MACH 1.98 PAGE 166
DATA SET SYMBOL CONFIGURATION DESCRIPTI ONELVN ALRON RUDDER PLUMES REFERENCE INFORMATION
(HSJ002] C AES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 
S.FT.
S(04012) ES 97-616 IA2 01. TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.6000 FT.
(RBJ 008) AMES 97-616 IA2 01 TO SI SRM A/A=12.ORB NOMi .000 .000 .000 5.000 BREF 73.500 FT.
(RBJO18 AMES 97-616 IA2 01 TO Sl SRM A/A-12.ORB NON 10.000 .000 10.000 5.000- XMRP 86.4167 FT.
(RBJO10) AMES 97-616 IA2 01 TO SI PC/PT=I.3 NOMINAL .000. .000 .000 5.000 YMRP .Cc0O FT.
(RBj0203 0 AMES 97-616 IA2 01 TO SI PC/PT=1.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.
.20 'T . .
f. I. 
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FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, ALPHA=0.0
(A)MACH 1.60 PAGE 167
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRONi RUDDER PLUMES REFERENCE INFORMATION
(HBJ002) AMES 97-616 IA2 01 TO SI PC/PT NOM.Si A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
(0J012) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.8000 FT.
(RBJOO8] AMES 97-S16 IA2 01 TO Sl SRM A/A=I2.0R3 NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(RBJOIS) AMES 97-616 IA2 01 TO Sl SRM A/A-12.ORB NOM 10.000 .000 10.000 5.000 XMRP 86.4167 FT.
(RB 0103 AMES 97-616 IA2 01 TO SI PC/PT=I.3 NOMINAL .000 .000 .000 5.000 YMRP .0000 FT.
CRBJ020) AMES 97-616 IA2 01 TO SI PC/PT-1.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.
SCALE .0190
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FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, ALPHA=0.O
fB)MACH = 2.00 PAGE 168
DATA SET SYMBOL CO IGURATION DESCRIPTION ELEVON AILRON RUDER PLUMES REFERENCE INFORMATION
(H 002) j AMES 97-616 IA2.01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000. SREF 3155.0000 SO.FT.
(08.012) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.8000 FT.
(RBJOO8 ) AMES 97-616 IA2 01 TO SI SRM A/A=12.ORB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(RBJOIB) AMES 97-616 IA2 01 TO SI SRM A/A=12.ORB NOM 10.000 .000 10.000 5.000 XMRP 86.4167 FT.
RBJOIO) AMES 97-616 IA2 01 TO SI PC/PT=-I.3 NOMINAL .000 .000 .000 5.000 YMRP .0000 
FT.
RBW020) AMES 97-616 IA2 01 TO SI PC/PT=-I.3 NOMINAL 10.000 . .000 10.C00oo 5.000 ZMRP 4.0000 FT.SCALE .0190
.09 
77rT' 
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FIG 22 EFFECT OFPLUME SIZE ON ELEVON AND RUDDER POWER, ALPHA=O.O
r A I r1 1 r'n PAGF 1R
DATA SET SYMBOL CON'FIGURATION DESCRIPTI ON ELEVON AIL RON RUDDER PLIES REFER-.ENCE I'NFOR'IATION
(HBJ002) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SQ.FT.
(C08J012)] AMES 97-616 IA2 01 TO Si PC/PT-NOM.SRM A/A-B=8 10.000 .000 10.000 5.000 LREF 50.8000 FT.
(RBJO08J AMES 97-616 IA2 01 TO SI SRM A/A=12.ORB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(ROIJ018) AMES 97-616 IA2 01 TO SI SRM A/A-12.0RB NOM 10.000 .C00 10.000 5.000 XMRP 86.4167 FT.
CR40J10) AMES 97-616 IA2 01 TO SI PC/PT-I.3 NOMINAL .000 .000 .000 5.000 YMRP .0000 FT.
(RBJO20) 0 AMES 97-616 IA2 01 TO SI PC/PT-I.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, ALPHA=O.O
CB)MACH = 2.00 PAGE 170
DATA SET SYMBOL CONF IGOURATION DESCRIPTION ELEVON A I LRON RUODER PLUMES REFERENCE INFORMATION
(HJ002) AMES 97-GIS IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
(DBJ012) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 5.000 LREF 50.8000 FT.
(RsJOO8) - AMES 97-6IG IA2 01 TO SI SRM A/A=I2.ORB NOM .00co0 .000 .000 5.000 BREF 73.5000 FT.
( RBJOIs8) AMES 97-616 IA2 01 TO SI SRM A/A-12.ORB NOM 10.000 .000 10.000 5.000 XMRP 86.4167 FT.
(RBJOlO) AMES 97-616 IA2 01 TO Sl PC/PT-1I.3 NOMINAL .000 .000 .000 5.000 YMRP .0000 FT.
CRBJO20 AMES 97-616 IA2 01 TO SI PC/PT=I.3 NOMINAL 10.000oo .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, ALPHA=O.O
(A)MACH = 1.60 PAGE 171
UAIA SLT SYMBOL , CN0 IGUrATh UN USL-I.-' 1I UN ELt:LVUN AILNjN RUXUtm' i-L.UM-m > F -h~.NLL INj- O1A I luN
SCHS 40023 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
(CJOI2) AMES 97-618 IA2 01 TO SI PC/PT-NOM.SRM A/A=8. 10.000 .000 10.000 5.000 LREF 50.8000 FT.
RJO08) ) AMES 97-616 IA2 01 TO SI SRM A/A=12.CRB NOM .000. .000 .000 5.000 BREF 73.5000 FT.
(RBJ018) AMES 97-616 IA2 01 TO Sl SRM A/A-12.0RB NCM I0.000C .000 10.000 5.000 XMRP 86.4167 FT.
(RBJO10) 1 AMES 97-61 IA2 01 TO SI PC/PT=-.3 NOMINAL C.000 .C000 .000 5.000 YMRP .0000 FT.
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FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, ALPHA=O.O
(B)MACH = 2.00 PAGE 172
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
CP-J002) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
(DBJ012) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-B=8 10.000 .000 10.000 5.000 LREF 50.8000 FT.(RBJOO8) AMES 97-616 IA2 01 TO Si SRM A/A=12.CRB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
CRajOI8) AMES 97-616 IA2 01 TO SI SRM A/A=I2.OR8 NOM 10.000 .000 10.000 5.000 XMRP 86.4167 FT.
(RBJOO) AMES 97-616 IA2 01 TO SI PC/PT=1.3 NOMINAL .000 .000 .000 5.000 YMRP .0000C FT.
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FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, ALPHA=O.O
(A)MACH = 1.60 PAGE 173
DATA SET SYMBOL CON IGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INF0ORM-ATION
(HO4002) AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
tc3J 012) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000o 10.000 5.000 LREF 50.8000 FT.
(RBOJ CS) AMES 97-616 IA2 01 TO SI SRM A/A=-I2.0RB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(RB.OIB) AMES 97-616 IA2 01 TO SI SRM A/A-12.ORB NOM 10.000 .000 10.000 5.000 XMRP 88.4167 FT.
.(RB,1OiO) AMES 97-616 IA2 I01 TO Sl PC/PT=-I .3 NOMINAL .000 .000 .000 5.000 YMRP .0000 FT..
(RBJ020) C AMES 97-616 IA2 01 TO SI PC/PT-1.3 NCMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, ALPHA=0.0
(B)MACH = 2.00 PAGE 174
DATA SET SYMBOL CONFIGURATION DESCRIPTI"ON ELEVON AILON RUDDER PLUMES REFERENCE INFORMATION
(HBJp002) AMES 97-616 IA2 01 TO St PC/PT NOM.SRM A/A8-S .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
(cB012) - AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .00 10.000 5.000 LREF 50.8000 FT.
(RBJ008) AMES 97-616 IA2 01 TO SI SRM A/A=-12.0RB NOM .000 .000 .000 5.000 BREF 73.5000 FT.
(RBJOIS) AMES 97-616 IA2 01 TO SI SRM A/A=12.ORB NOM 10.000 .000C 10.000 5.000 XMRP 86.4167 FT.
(RBJ4010) AMES 97-616 IA2 01 TO SI PC/PT-I.3 NOMINAL .000 .000 .000 5.000 YMRP OC.0000 FT.
(RBj020) AMES 97-616 IA2 01 TO SI PC/PT-I.3 NOMINAL 10.000 .000 10.000 5.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER9  ALPHA=0.O
(A)MACH = 1.60 PAGE 175
DATA SET SYMBOL CONFIGURAT ION DESCRIPTION ELEVON AILRON RUDDEn R PLUMES REFERENCE INFORMATION
(HB J002) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 5.000 SREF 3155.0000 SO.FT.
(8J012) AMES 97-616 IA2 01 TO SI PC/PT-NOMSRM A/A-8 10.000 .000C 10.000 5.000 LREF 50.8000 FT.
(R40J08) AMES 97-616 IA2 01 TO SI SRM A/A-12.CRB NCM .000 .000 .000 5.000 BREF 73.5000 FT.
(R-JO1S) AMES 97-616 IA2 01 TO SI SRM A/A-12.0RB NOM Io0.000 .000 O .000 5.000 XMRP 86.4167 FT.
(RBJ010) AMES 97-616 IA2 01 TO SI PC/PT-I1.3 NOMINAL .000 .000 .000 5.000 YMRP .0000 FT.



















- .0 8 
1 1 t I I I I I I I I I . . .
008 3 - 0 2 3 4 D
SIDESLIP ANGLE. BETA, DEGREES
FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, ALPHA=O.O
(B)MACH = 2.00 PAGE 176
DATA SET SYM0L CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES* REFERENCE INFORMATION
1 CB501 ) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(CBJ5113 AMES 97-616 IA2O01 TO Sl NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RSgJCO3 0 AMES 97-616 1A2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000C FT.
(RB9013 AMES 97-616 IA2 01 TO Sl PC/PT=NOM.SRM A/A-8 10.000 .000 10.000o 2.000 XMRP 86.4167 FT.
(DBJC05O) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=0.0
(A)MACH = 1.60 PAGE 177
DATA SET SYMBa. CONF IGURATION U ESCRIPTION ELEVON AILRON RLUOc.ER P.LUMES REFERENCE I NFORMATI ON
tBJ50 Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 ,000 .000 .000 SREF 3155.0000 SQ.FT.(Cd3511 ] AMES 97-616 IA2 01 TO St NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RSJCO3) AMES 97-616 IA2 01 TO S1 PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 -REF 73.5000 FT.
(RBJ013) AMES 97-616 IA2 01 TO S) PC/PT=NCM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 8S.4167 FT.
(CoBJOO5) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .o00 3.C00 YMRP .0000 FT.
(C8,015) AMES 97-616 IA2 01 TO SI PC/PT NOM 10.000 .000 10.0o00 3.CCO ZMRP 4.0000 FT.SCALE .0190
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CB)MACH 1.98 PAGE 178
DATA SET SY. CONPF IGU'RAT ION DESCRIPTI ON ELEVON AILRON RUER PLUMES 
REFERENCE IN.O. RMAT ION..
tD"J501) .AMES 97-616 IA2 01 TO SI NO PLUMES 1.000 .000 .000 
.000 SREF 3155.0000 SQ.FT.
(DBJ511 ) AMES 97-616 IA2O01 TO SI NO PLUMES 10.000 .000 10.000 
.000 LREF 50.8000 FT.
(pRBJ003) AMES 97-618 IA2 01F TO Sl PC/PT NOM.SRM A/A-8 0 .000 .000 .000 
2.000 BREF 73.5000 FT.
(RBJ.013) AMES 97-616 1A2 01 TO SI PC/PT=NOM.SRM A/A8 10.000 .000 10.000 2.000 
XMRP 86.4167 FT.
0J005] AMES 97-616 IA2 01 TO SI PC/PT N OM .000 .000 .000 
3.000 YMRP .0000 FT.
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CA)MACH = 1.60 PAGE 179
OATA SET SYMBOL COW IGURATION DESCRIPTION ELEVN AILRON RUDDER PLUlES -Er-NE.Hc3L IVi-uiA I;
(DBJ501 AMES 97-616 IA201 TO SI NO PLIUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
I(OBJSll) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(R8J03) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 . .000 .000 .000 2.000 BREF 73.5000 FT.
(RBJO013) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.4167 FT.
(OBJCO05) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.


















LA- .145 - _
•.140 -
-15 -4 -3 -2 -1 0 1 2 3 4 -5 6 -7 8 '9 10 11
ANGLE OF ATTACK. ALPHA, DEGREES
FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=0.0
CB)MACH = 1.98 PAGE 180
DATA SET SYMBOL CONFIGURATION DESCRIPTION .LtVUN AILKUN KUULJLK rLUII nFrI-, ...........
( DBJ501 ) AMES 97-618 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(0BJ511 ) AMES 97-GI6 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJ003) AMES 97-618 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
CRBJ013) AMES 97-616 IA2 01 TO SI PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.4167 FT.
(DBJOO5] AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
(B40OIS) 1 AMES 97-616 IA2 01 TO S1 PC/PT NOM 10.000 .000 10.000 3.000 ZMRP 4.0000 FT.
SCALE .0190
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=O.0
(A)MACH = 1.60 PAGE 181
tCB50 I I AMES 97-616 IA2 01 TO St NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SC.FT.
ICBJ511 ) AMES 97-G16 IA2 01 TO SI NO PLUMES. 10.COO .000 10.000 .000 LREF 50.8000 FT.
SRBJ003 ) AMES 97-GI6 A2 01 TO SI PC/PT NOM.SFM A/A-8 .O0Co .o000 .000 2.000 BREF 73.5000 FT.
CR-B013) AMES 97-61B 1A2 01 TO Si PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.41S7 FT.
(09J005 ) AMES 97-SI6B A2 01 TO SI PC/PT NOM .000CO .000 .000 3.000 YMRP .0000 FT.
tCB OI5S) AMES 97-616 IA2 01 TO St PC/PT NOM 10.000 .000 10.000 3.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
r(BMACH 1.98 PAGE 182
DATA SET SYMBOL CONFIGGURAT ION DESCRIPTION ELEVON ALRN RUDDER PLUMES REFERENCE INFORMATION
(CBO51 r) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(CBJ51 1) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
RBJOO3) AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(RBJ013) AMES 97-616 IA2 01 TO Si PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 8.467 FT.
SC;JOO5) AMES 97-616 IA2 01 TO SI PC/PT NOM .oo .000 .000 - 3.000 YMRP .00 FT.
•DBJO15) AMES 97-616 IA2 01 TO SI PC/PT NOM 10.000 .000 10.000 3.000 ZMRP 4.0000 
FT.
SCALE .0190
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=0.O
(A)MACH = 1.60 PAGE 183
LATA $StT SYMdUi. C;NE l1UuA' 1UN U )t I- I1IUNJ LLLVU, A I Wti 4 m UUL- LU'I-- I - -_ -- 1 ,-- v
(0B5501 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(C2JSil) AMES 97-616 IA2 01 TO Sl NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJCO3) AMES 97-618 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
CRBJ013) AMES 97-616 1A2 01 TO SI PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.4167 FT.
(0c 005) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
(CBJOI5) 0 AMES 97-616 IA2 01 TO SI PC/PT NOM 10.000 .000 10.000 3.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWERS BETA=0.0
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA:O.O
(B)MACH 1 .98 PAGE 184
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES 
REFERENCE INFORMATION
CDCBJ501) 3 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(06B451 I U AMES 97-616 IA2 01 TO Sl NO PLUMES 10.000 .000 10.000 .000 LREF 50..8000 
FT.
CR94B003 3 AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 
BREF 73.5000 FT.
(RBJ013] AMES 97-616 IA2 01 TO SI PC/PT=NOM.SRM A/A-8 10.000o .000 10.000 2.000 XMRP 86.4167 FT.
(084005 ) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 
YMRP .0000 FT.
(i080153 AMES 97-616 IA20 TO SI PC/PT NOM 10.000 .000 10.000 3.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=0.0
A)MACH = 1 .60 PAGE 185
DATA SET SYMBOL CONFIGURATIN DESCRIPTION .1 4 AL r. ntj<,, i t.-L - It.... , L- .AI ILA,
ED J50oI I AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SPEF 3155.0000 SO.FT.
(0~J5 11) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(R JO03) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(R3JO13) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.4167 FT.
( 08005 ) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
(0BO4015) r AMES 97-616 IA2 01 TO SI PC/PT NOM 10.000 .000 10.000 3.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=0.O
CB]MACH = 1.98 PAGE 186
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
DBJ50 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SPEF 3155.0000 SO.FT.
cDBJ5I1 ) AMES 97-616 IA2 01 TO Si NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJ003) AMES 97-816 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 
BREF 73.5CO FT.
CRB.013 AMES 97-616 IA2 01 TO SI PC/PT-NOMSRM A/A-8 10.000 .000 10.00 2.000 
XMRP 86.4167 FT.
(CBJO05) AMES 97-616 IA2 01 TO SI PC/PT NOM .CO0 .000 .000 3.000 
YMRP .0000 FT.
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
(AMACH 1 .60 PAGE 187
CATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUODER PLUMES REFERENCE IN-uORMATION
(CBJ501 AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(DCJ5l1) AMES 97-616 IA2 01 TO SI NO PLUMES 10.CCO .000 10.000 .000 LREF 50.8000 FT.
(RBJCO3) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(RB 01I3) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP . 86.4167 FT.
(~0BJC05) AMES 97-618 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
(OBJO5) [ AMES 97-616 IA2 01 TO SI PC/PT NOM 10.000 .000 10.000 3.000 ZMRP 4.0000 FT.
SCALE .0190
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=0.0
CB]MACH = 1.98 PAGE 188
DATA SET SYMBOL CONFIGURAT ION DES IPT ON ELEVON Al LRON RUDDER PLUMES REFERENCE INFORMATION
(CBJ501) AMES 97-616 IA2 01 TO SI NO PLUMES .OCO .000 .000 .000 SREF 3155.0000 SQ.FT.
(C J511 ) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJC03) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .o000 .000 .000 2.000 BREF 73.5000 FT.
( RBJO13) AMES 97-SIS6 IA2 01 TO SI PC/PT=NOM.SRM A/A-8 10.000oo .OCO !0.000 2.000 XMRP 86.4167 FT.
(cBJ05) AMES 97-616 IA2 01 TO SI PC/PT: NOM .000 . .000 .000 3.000 YMRP .0000 FT.
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CA)MACH = 1.GO PAGE 189
DATA SET SYMBOL. CONF IGURATION DESCRIPTION ELtEVoN AILrON RUOER PLUMES REFERENCE INFORMATION
CC501 C) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
SDBJ511 i AMES 97-GIG IA? 01 TO SI NO PLUJMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
C(RJC03) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(RB%0I3) AMES 97-G!6 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.4167 FT.
(C 08005) AMES 97-G616 1A2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000oo FT.
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=0.0
CB)MACH = 1.98 PAGE 190
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVN AILRON DDER PLUMES REFERENCE INFORMATION
c09501 ) AMES 97-618 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.F.
CDBJ511 AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 
FT.
R9J003) AMES 97-616 IA2 01 TO Sl PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(RB01l3) AMES 97-616 IA2 01 TO Sl PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.4167 FT.
ID0C05) AMES 97-616 IA2 01 TO Sl PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
(CB015) j AMES 97-616 IA2 01 TO SI PC/PT NOM 10.000 .000 10.000 3.000 ZMRP 4.0000 FT.SCALE .0190
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
(A)MACH = 1.60 PAGE 191
DATA SET SYMBOL CONFIGURA'TION DESCRIPTION ELEVON AILRON RUOR PLUMES REFERENCE INFORMATION
( 5BJS01) AMES 97-816 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(MCJ5 11 ) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJ003) AMES 97-618 IA2 01 TO SI PC/PT NCM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
CRBJOI3I AMES 97-816 IA2 01 TO SI PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.4167 FT.
c(DJOO5) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
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FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=O.O
CB)MACH = 1.98 PAGE 192
DATA SET SYMBOL CONW IGURAT I ON ESCRIPT ION ELEVON AILRON RUDDER P.MES- REFERENCE INFORMATION
(0 J4502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(C3j512) AMES 97-616 IA20I TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJO404= AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(R2JOi4) AMES 97-616 IA2 01 TO SI PC/PT=NOM.SRM A/A-8 10.000C .COO 10.000 2.000 XMRP 86.4167 FT.
(0jcOs) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
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FIG*24 EFFECT OF.ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0
(A]MACH = 1.60 PAGE 193
DATA SET SYMBOL CONF IURATION DESCRIPTION ELEVON AILRON RUDOER P LUVES REFERENCE INFORMATION
(0BJ502) AMES 97-618 IA2 01 TO Sl NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SQ.FT.
(c0J512) AMES 97-616 IA2 01 TO Sl NO PLUMES 10.000 .000 10.000 .000 LRE 50.8000 FT.(R-J 043 AMES 97-616 1A2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.C000 BREF 73.5000 FT.
(RBjO14) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A=8 10.000 .000 10.000 2.000 XMRP 88.4167 FT.
cCBJCOG) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
(CBJO16J AMES 97-616 IA2 01 TO Sl PC/PT NGM 10.000 .000 10.000 3.000 ZMRP 4.0000 FT.SCALE .0190
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SIDESLIP ANGLE. BETA, DEGREES
FIG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.O
CBMACH = 1.98 PAGE 194
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(DBJ502) AMES 97-618,1A2 01 TO SI NO PLUMES. .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(C3J512) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJCO4) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(RBJOI4 ) AMES 97-616 IA2 01 TO SI PC/PT=NOM.SRM A/A=8 10.000 .000 10.000 2.000 XMRP 88.4167 FT.
(CBJOOs ) AMES 97-S16 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
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SIDESLIP ANGLE, BETA, DEGREES
FiG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O
(A)MACH = 1.60 PAGE 195
DATA SET SYM OL CO FIGURATIONDESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
C 0J502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(0C8512 AMES 97-61B IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(REC04 AMES 97-61B IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(RBjOi4 AMES 97-616 IA2 01 TO SI PC/PT=NOM.SRM A/A-8 10.000o .000 10.000 2.000 XMRP? 8G.4167 FT.
(CBJOOCS) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
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SIDESLIP ANGLE, BETA, DEGREES
FIG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0
.B)MACH = 1.98 PAGE 196
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDER PLUMES REFERENCE 
INFORMATION
(CBJ502) AMES 97-816 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 
SO.FT.
I0BJ512) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJ004) < AMES 97-816 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(RBJO14 AMES 97-616 IA2 01 TO Sl PC/PT=NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.4167 FT.
(DBJ00 AMES 97-818 IA2 01 TO Sl PC/PT NOM .000 .000 .000 3.000 YMRP .0000 FT.
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SIDESLIP ANGLE. BETA, DEGREES
FIG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O
(A)MACH = 1.60 PAGE 197
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
CCBJ502) j AMES 97-616 IA2 01 TO SI NO PLUIES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
( O-3J5i2) AMES 97-G616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 
FT.
(R3*CO4) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .c000 2.000 BREF 73.5000 
FT.
(RBJ014) AMES 97-616 IA2 01 TO SI PC/PT=NCM.SRM A/A-8 o10.COO .000 10.000 2.000 XMRP 8S.4167 FT.
SC3O6C ) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000o .000o 3.000 YMRP 
.0000 FT.





















SIDESLIP ANGLE. BETA, DEGREES
FIG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.O
(B)MACH = 1.98 PAGE. 198
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER 
PLUMES . REFERENCE INFORMATION
S0502) AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
C0BJ512) AMES 97-616 1A2 01 TO SI NO PLUMES 10.000 .000 10.000 LREF 50.8000 FT.
(RBJ514) AMES 97-616 IA2 01 TO SI PC/PT NOM.SR A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
(RBJOI4) AMES 97-616 IA2 01 TO S1 PC/PT=NOM.SRM A/A-8 lO.o00 .CO0 
IO000 2.000 XMRP 86.4167 FT.
(DBJC6OS) AMES 97-616 1A2 01 TO Sl PC/PT NOM 000 .000 .000 3.000 
YMRP .0000 FT.
(DBJ016) AMES 97-616 IA2 01 TO SI PC/PT NOM 10.000 .000 10.000 3.000C ZMRP 
4.010 FT.
SCALE .0190
. 0 7 01 
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FIG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O
CADMACH 1.60O PAGE 199
C0 4502 ) A S 97-616 IA2 01 TO SI NO PLUMES .000c .000 .000 .000 SREF 3155.0000 SQ.FT.(CBJ512) AMES 97-616 IA2 01 TO SI NO PLUMES 10.000 .000 10.000 .C000 LREF 50.8000 FT.( R9?C04 Q AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.(RB,0I4) AMES 97-616 IA2 01 TO SI PC/PT-NCM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.4167 FT.(CC0CS) AMES 97-616 IA2 01 TO SI PC/PT NON .c000o .000 .00 3.C000O YMRP .0000 FT.(09IC016) AMES 97-616 !A2 01 TO SI PC/PT NOM 10.000 .000 10.000 3.000 ZMRP 4.0000 FT.
SCALE .0120
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SIDESLIP ANGLE. BETA, DEGREES
FIG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0
(B)MACH = 1.98 PAGE 200
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(BJ502,C AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(CBJ5123 AMES 97-616 IA2 01 TO Sl NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(RBJC04) AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .00o0 .000 2.003 BREF 73.5000 FT.
(RBJOl4)1 AMES 27-616 IA2 01 TO Si PC/PT=NOM.SRM A/A-8 l10.000 .000 10.000 2.0C0 XMRP 8E.4167 FT.
(CCBCOS) AMES 97-616 IA2 01 TO SI PC/PT NOM .000 .000 .000 3.000 YMRP .000 FT.
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FIG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O
(A)MACH 1.60 PAGE 201
DATA SET SYMBCL CONFIGURATION UDESCRIPTION ELEVCN AILRON RUDDER .PLUMES REFERENCE INOMAT ION
(064502) C AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 3155.0000 SO.FT.
(D3512) AMES 97-616 JA2 01 TO SI NO PLUMES 10.000 .000 10.000 .000 LREF 50.8000 FT.
(pRJ04) AMES 97-618 IA2 01 TO SI PC/PT NOM.SRM A/A-8 .000 .000 .000 2.000 BREF 73.5000 FT.
CREJ014) AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 10.000 .000 10.000 2.000 XMRP 86.4167 FT.
(C3B COS ) AMES 97-616 IA2 01 TO Sl PC/PT NOM .000 .000o .00C 3.000 YMRP .0000oo FT.
([016OI) AMES 97-616 IA2 01 TO Sl PC/PT NGM 10.000 .000 10.000 .3.000 ZMRP 4.0000 FT.
SCALE .0190
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SIDESLIP ANGLE. BETA, DEGREES
FIG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=O.O
CB)MACH = 1.98 PAGE 202
AMES 97-616 IA2 01 TO Sl PC/PT=NOM,SRM A/A=8 CLBJO011)
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
0 1.600 BETA .000 SREF 3155.0000 
SQ.FT.
2.000 LREF 50.8000 FT.S 2.000 BREF 73.5000 FT.
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FIG 25 EFFECT OF PLUMES ON ELEVON EFFECTIVENESS
PAGE 203
AMES 97-616 IA2 01 TO Si PC/PTi=NOM SRM A/A=8 (LBJO21)
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
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FIG 25 EFFECT OF PLUMES ON ELEVON EFFECTIVENESS
DAfC flA
AMES 97-616 IA2 01 TO Si PC/PT=NOM,SRM A/A=8 LBJO11)i
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
0 1.600 BETA .000 SREF 
3155.0000 SQ.FT.
2.000 LREF 50.8000 FT.B 2. REF 73.5000 FT.
XMRP 86.4167 FT.
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FIG 26 EFFECT OF PLUMES ON RUDDER EFFECTIVENESS
PAGE 205
AMES 9'/-b1lb IA2 Ul U bl FL/I-=iNUMb<rM A/A- LLOUlIJ
SYMBOL MACH PARAMETRIC VALUES 
REFERENCE INFORMATION
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FIG 26 EFFECT OF PLUMES ON RUDDER EFFECTIVENESS PAGE 208
AMES 97-616 IA2 01 TO Si PC/PT=NOM.SRM A/A=8. CLBJOl1i
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
0 1.600 BETA .000 SREF 3155.0000 SO.FT.
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FIG 26 EFFECT OF PLUMES ON RUDDER EFFECTIVENESS
PAGE 207
AMES 97-6b16 IA2 01 TO S PC/PT=NOM,SRM A/A= LUBJU1J
SYMBOL MACH PARAMETRIC VALUES .REFERENCE INFORMATION
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FIG 26 EFFECT OF PLUMES ON RUDDER EFFECTIVENESS
PAGE 208
AMES 97-616 IA2 01 TO SI PC/PT=NOM SRM A/A=8 (LBJ023j
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
0 1.600 ALPHA .000 SREF 3155.0000 SO.FT.
LREF 50.8000 FT.
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FIG 27 EFFECT OF PLUMES ON AILERON EFFECTIVENESS
PAGE 209
AMES 97-616 IA2 U1 TO S PC/PT=NOM SRM A/A=8 CLBJ023)
SYMBOL MACH PARAMETR I C VALUES REFERENCE INFORMAT 
I ON
0 1.600 ALPHA .000 SREF 3155.0000 
SO.FT.
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Tabulation of plotted data are available on request from
Data Management Services
DATE 25 OCT 73 TABULATED SOURCE 
DATA, ARC 97-616 
PAGE I
AMES 97-616 IA2 01 TO Sl PC/PT NOM,SRM A/A=8 
(RBJOOI) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATAREFERENCE DATA 
,..
SREF = 3155.0000 SQ.FT, XMRP = 86.4167 FT. 
BETA = 0.Go ELEVON = .000o
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRN = .000o RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 5.000
SCALE = .0190
RUN NO. 2/ 0 RN/L = 2.54 GRADIENT INTERVAL = 
-5.00/ 5.00
MACH ALPHA CN CAF CLM 
Cs.mB CY CYN CBL CABORB 
CABTNK CABSRM
1.600 -4.090 -. 20300 .16160 -.02130 -.00250 .00080 -.00070 .00040 .00010 .00460 .00160
1.600 -3.110 -. 17500 .15930 -.00650 -.00370 .00250 .00020 
.00030 .00190 .00240 .00070
1.600 -2.090 -. 14500 .15690 .00440 -.00430 .00210 
-.00010 .00120 .00180 .00210 .00120
1.600 -1.090 -.10500 .15400 -. 00040 -.00200 .00490 -.00110 -.
00020 .00150 .00330 .00180
1.600 -.090 -.06800 .15110 -.00020 -.00060 .00380 -;00030 .00070 .00140 
.00190 .00150
1.600 .8809 -. 03200 .14910 -.00140 .0090 .00270 
.00020 .00040 .00090 .00100 .00120
1.600 1.880 .00700 .14640 -.00770 .0300 .00190 .00g090 -.00020 
.o00000 .0090 .00080
1.600 2.900 .04700 .14660 -. 01080 .00480 -. 00100 .00100 
-. 00030 .00240 .00130 .00130
1.600 3.930 .08800 .14470 -. 01910 .00790 -. 00080 .00160 .00000 
.00290 .00150 .00130
1.600 5.920 .16100 .14280 .02430 .01000 -. 00310 .00240 
-. 00100 .00350 -. 00020 .00080
1.600 7.930 .23700 .14010 -.02540 .01100 -. 00800 .00290 
.00030 .00170 -. 00230 .00020
1.600 9.950 .30100 .13720 -. 00890 .01130 -. 00600 .00160 
-. 00110 .00040 -. 00240 .00030
GRADIENT .03671 -. 00219 -. 00049 .00141 -. 00033 .00025 -. 00099 
.00014 -. 00034 -. 00001
RUN NO. 31/ 0 RN/L = 2.07 GRADIENT INTERVAL = -5.00/ 
5.00
MACH *ALPHA CN CAF CLM .COM 
CY CYN CBL CABDRB CABTNK CABSRM
1.985 -3.810 -. 20600 .15100 -. 01860 -.00180 -. 00650 .00460 
-.00060 -. 00770 -. 01210 -. 00280
1.935 -1.800 -. 13500 .14 00 -. 01380 -. 00070. -. 00670 .00570 
-.00140 -. 00780 -.01390 -.00320
1.985 -. 800 -. 10000 .14150 -. 01280 -. 00040 -. 00700 .00550 
-. 00090 -.00760 -. 01440 -.00320
1.985 .180 -. 06600 .13990 -. 01540 .00070 -. 00650 .00530 -. 00090 -. 00780 -. 01540 -. 00350
1.985 1.190 -. 02800 .13750 -. 01690 .00200 -. 00620 .00520 -.
00090 -. 00790 -. 01550 -. 00340
1.985 2.220 .01200 .13620 -. 01930 .00380 -. 00710 .00550 -. 00040 -.
00830 -. 01670 -. 00360
1.985 4.220 .08500 .13310 -. 02080 .00750 -. 00890 .00630 
-. 00060 -. 00860 -. 01730 -. 00380
1.985 6.250 .15500 .12960 -. 01860 .00890 -. 01000 .00700 .00020 
-.00930 -. 01910 -. 00460
1.985 8.220 .20400 .12730 .01390 .00900 -.01180 .00740 -.
00350 -. 01030 -. 01850 -. 00410
GRADIENT .03630 -. 00216 -. 00057 .00115 -. 00023 .00014 .00005 -. 00012 -. 00065 
-. 00012
RUN NO. 44/ 0 RN/L = 1.73 GRADIENT INTERVAL = -5.00/ 
5.00
MACH ALPHA CN CAF eCLM CWOBHM 
CY CYN CBL CABCRB CABTNK CABSRM
.170 -3.500 -. 19700 .15030 -. 01350 .00030 -.01100 .00550 -.00130 
-. 00840 -. 01370 -.00330
2.170 -1.460 -. 12900 .14460 -.01040 .00070 -. 00940 .00560 -.00120 -.00900 -. 01690 
-. 00390
2.170 -.460 -. 08400 .14160 -. 00460 .00 080 -. 00840 .00500 -.00160 -.00890 
-.01680 -.00380
2.170 .530 -. 04600 .13810 -.00420 .00160 -.00910 
.00590 -. 00100 -. 00900 -. 01700 -.00400
2.170 1.500 -.0080 .13590 -.00790 .00240 -.00860 
.00570 -.00070 -.00900 -.01820 -.00410
2.170 2.540 .02900 .13270 -.01170 .00360 -.00840 
.00540 -.00070 -.00900 -.01890 -.00410
2.170 4.560 .09500 .12740 -. 0610 .00590 -.00930 
.00680 -.00270 -.01000 -.02090 -.00480
2.170 6.500 .14700 .12360 .00900 .00640 -. 00620 .00530 
-.00230 -. 01080 -.02050 -.00480
2.170 8.570 .20600 .12070 .02150 .00760 -. 01290 
.00780 -. 00440 -. 01090 -.02020 -.00460
2.170 10.560 .28500 .12140 .01870 .00910 -. 01570 .00900 
-. 00430 -. 01100 -.02160 -. 00510
GRA7IeNT .03054 -. 00287 .005 .00071 .00016 .00013 -.00009 -.00015 -.00081 
00016
DATE 25 OCT 73 TABULATED 
SOURCE DATA, ARC 97-616 
PAGE 2
AMES 97-616 IA2 01 TO $1 PC/PT NOM,SRM A/A=8 
(RBJ002) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SG.FT. XMRP = 86.4167 FT. 
ALPHA = .000 ELEVON = .000
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRCN = .000 RUDDER = .
DREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 5.000
SCALE = .0190
RUN NO. 3/ 0 RN/L = 2.52 GRADIENT INTERVAL =-5.00/ 5.00
MACH BETA CN CAF CLM CHM CY 
CYN CBL CABORB CABTNK CABSRM
1.600 -4.180 -. 0770 .15400 .00750 -. 00530 .16860 -.
04940 .03780 .00140 .00220 .00170
1.600 -3.170 -. 08400 .15380 .00680 -. 00420 .12840 
-.03750 .02920 .00130 .00130 .00140
1.600 -2.160 -. 0800 .15280 .00590 -. 00280 .09120 -.02670 
.02000 .00130 .00190 .00150
1.600 -1.150 -. 07G00 .15330 .00170 -.00190 .04770 -.01400 .01110 .00130 
.D00190 .00140
1.600 -. 140 -. 07600 .15200 .00120 -. 00oo80 .00500 -.
00080 .Ong9 .00100 .00050 .00120
1.600 .860 -. 08500 .15260 .00190 .00010 - 03700 
01150 -. 00870 .00120 .00160 .00120
1.600 1.870 -.07800 .15310 .00250 .00170 -. 07680 
.02330 -.01780 .00120 .00140 .00110
S1.600 2.880 -.08200 .15370 .00570 .00140 -. 11490 .03440 -.02730 
.00110 .00110 .00120
1.600 3.890 -.08500 .15350 .00740 .00190 -.15800 
04720 -.03660 .00150 .00210 .00150
1.600 5.900 -. 08400 .15330 .00840 .00340 -.24290 .07450 
-. 05430 .00180 .00400 .Do00170
1.600 7.920 -. 08900 .15190 .00050 .00480 -. 31430 
.09420 -. 06580 .00390 .00850 .00230
GRADIENT -. 00051 -. 00004 -.00912 .00090 -. 04061 .01203 
-. 00930 -. 00001 -. 00004 -. 00004
RUN NO. 34/ 0 RN/L = 2.07 GRADIENT INTERVAL = 
-5.00/ 5.00
MACH BETA CN . CAF CLM Q.BM 
CY CYN CBL CABCRB CABTNK CABSRM
1.985 -4.130 -.08300 .14520 .00530 -. 00250 .14990 -.
047120 .03090 -.00460 -.00820 -. 00160
1.985 -2.1 0 -.07900 .14430 .00100 -.00120 
.07300 -.02240 .01540 -. 00450 -. 00900 -.00170
1-9S5 -1.110 -.07700 .14420 f.00110 -. 0006 .03300 
-. 00950 .00740 -. 00480 -.00970 -.00170
1.985 -. 110 -.07500 .14360 .001370 -.00010 -.00270 
.00220 .00000 -. 00460 -. 00970 -. 0170
1.985 .9010 -. 07600 .14420 -. 0030 .00040 -. 94300 
.01480 -. 00700O -. 00450 -. 00860 -. 00180
1.905 1.900 -. 0700 .14450 .00050 .0Ol -. 08170 
.02780 -. 01510 -.00450 -.00820 -. 00170
1.985 3.920 -. 07600 .14650 -. 00400 . 00240 -. 15lo 
.04680 -. 02740 -.00410 -.00690 -.00140
1.985 5.930 -. 07600 .14720 -. 00960 .00360 -. 21760 
.06740 -. 03780 -.00290 -. 00570 -. 00110
GRADIENT 000 73 .00013 -. 00095 
.00059 -.03752 .01185 -. 00730 .00006 
.00019 .00002
RUN NO. 47/ 0 RN/L = 1.74 GRADIENT INTERVAL 
= -5.00/ 5.00
MACH BETA CN CAF CLM CeM CY 
CYN . CBL CAIBORS CABTNK CABSRM
2.171 -4.140 -. 04700 .14070 -. 01740 .00690- .11390 
-.02590 .01620 -.00860 -. 01600 -.00350
2.171 -2.140 -. 05300 .13940 -. 00490 .0 110 .05950 
-. 01180 .01110 -. 00940 -.01670 -. 00390
2.171 -1.140 -. s5100 .13850 -. 00770 .00130 .02600 
-. 00330 .00490 -. 0900 -. 01760 -. 00410
2.171 -. 130 -. 05200 .13750 -. 00440 .00150 -. 00720 .00530 
-. 00090 -. 00910 -. 017n -. 00400
2.171 .870 -. 05200 .13750 -. 00440 .00150 -. 4O 
20 .01150 -. 00540 -. 00870 -. 01620 -. 00380
2.171 1.870 -. 05300 .13790 -.00400 .0010 -.
07200 .01840 -.01030 -.00910 -.01440 -.00380
2.171 3.880 -.04500 .14010 -.02290 .0230 
-. 12740 .03210 -.01560 -.00800o -. 01650 -.00380
2.171 5.900 -.04700 .14050 -.01830 .00310 -. 19420 .04830 -.02620 -.00730 -.
01440 -.00350
GRADIENT .00017 -. 0016 -. 00040 -. 00040 -. 03074 .00730 
-. 00428 .00008 .0000g9 -. 00002
DA7Z 25 OCT 73 TABULATED SOURCE DATAs ARC 97-616 
PAGE 3DATE 25 OCT ,"3 -," ** " '' "
AMES 97-616 IA2 01 TO St PC/PT NOM,SRM A/A=O (RBJ003) ( 23 JAN 73 )
REFERENCE DATA' PARAMETRIC 
DATA
SREP = 3155.0000 SQ.FT. X1RP = 86.4167 FT. BETA = .000 ELEVCN 
= .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRCN = 
.000 RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 
2.000
SCALE = .0190
RUN NO. 15/ 0 RN/L = 2.58 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CK CAF CLM CusM CY CYN CBL CABCRB CABTNK 
CABSRM
1.600 -4.010 -.21400 .16170 -.01290 -.00260 -.00240 .00010o .00100 .00190 .00580 
.00190
1.600 -2.100 -.1*900 .15800 .00970 -.00430 .00230 .o00000o .00110 .00180 .00250 
.00140
1.600 -1.030 -.11400 .15450 .00440 -.00180 -.00340 .00170 .00110 
.00200 .00170 .00140
1.600 -.040 -.07700 .15200 .00500 -.00050 .00070 *00050 .00010 .00190 
.00130 .00141
1.600 .970 -.04200 .15050 .00410 .00110 -.00290 .00130 .00060 .00130 .00120 .00140
1.600 2.000 -.00300 .14830 .001z20 .00270 -.00190 .00130 .00030 
.00170 .00170 .00150
1.600 3.960 .07900 .14500 -.01490 .00810 -.00420 .00240 .00020zo .00140 
.00140 .00140
1.600 5.970 .14900 .14380 -. 01660 .00980 -. 00550 .00260 -.00090 .00270 .00080 
.00120
1.600 8.020 .22700 .14070 -.01690 .01080 -.01020 .00340 .00050 .00280 
.00090 .00100o
1.600 10.050 .29000 .13610 -.00350 .01150lso -.00840 .00210 -.00200 .00150 
-.00100 .00070
GRADIENT .03699 -. 00214 -.00062 .00142 -.00037 .00027 -. 00013 -.00007 -.00047 -.
00004
RUN NO. 45/ 0 RN/L = 2.10 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM C~HM CY CYN CBL CABCRB CABTNK 
CABSRM
1.985 -3.650 -.20300 .15670 -.01410 -.00010 -.00760 .00260 -.00050 -.
00130 -.00270 -.00040
1.985 -1.670 -.14400 .15180 .00580 -.00210 -.00660 .00230 .00050 -.
00160 -.00500 -.00050
1.985 -.610 -.10900 .14910 .00970 -.00160 -.00640 .00310 -.00010 -.00170 
-.00550 -.00050
1.985 .360 -.07400 .14740 .00770 -.00010 -.00430 .00250 .000r30 -.00190 
-.00600 -.00060
1.985 1.290 -.03900 .14580 .00630 .00110 -.00560 .00300 .00020 -.00210 
-. 00520 -. 00040
1.985 2.360 .00100 .14450 .00350 .00340 -. 00640 .00290 .00030 -. 00220 -. 00600 
-. 00070
1.985 4.350 .07900 .14240 -.00550 .00750 -. 00640 .00350 .00000 -. 00270 -. 00670 
-. 00070
1.985 6.350 .14600 .14240 -. 00730 .01070 -.00800 .00400 -.00110 -.00230 -.00790 
-.00110
1.985 0.410 .21100 .14040 .01430 .00940 -.01010 .00370 .00090 -.00100 -. 00830 
-.00110
1.985 10.410 .30000 .13810 .00580 .01110 -.00990 .00390 .00050 
-. 00080 -.00780 -.00090
GRADIENT .03546 -.00179 .00063 .00105 .00014 .00011 .00004 -.00017 -.00042 -.00004
DATE s25 OCT 7 TABULATED SOURCE DATA, ARC 97-616 PAGE 4
AMES 97-616 IA2 01 TO S31 PC/PT NOM,SRM A/A=8 (RBJO04) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF 3155.0000 SQ.FT. XHRP 86.4167 FT. ALPHA .000 ELEVON = .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRON = .000 RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 2.000
SCALE: = .0190
RUN No. 11/ 0 RN/L = 2.53 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CWBM CY CYN CBL CABORB CABTNK CABSRM
1.600 -4.170 -.08800 .15400 .01410 -.00500 .16250 -.05020 .03890 .00240 .00330 .00200
1.600 -2.160 -.08300 .15350 .00750 -.00250 .08310 -.02590 .02040 .00210 .00250 .00170
1.600 -1.150 -.08300 .15290 .00550 -.00180 .03940 -.01260 .01110 .00200 .00250 .00170
1.600 -.150 -.07800 .15270 .00520 -.00070 -.00140 .00040 .00030 .00210 .00190 .00160
1.500 .860 -.08300 .15350 .00620 -.00010 -.04180 .01300 -.00940 .00170 oZT.00270 .00160
1.600 1.870 -.08400 .15360 .00730 .00070 -.08340 .02670 -.01950 .00180 .00270 .00160
1.600 3.090 -.09000 .15370 .01200 .00200 -.16130 .05020 -.03850 .00210 .00300 .00170
1.600 5.900 -.09300 .15350 .01150 .00360 -.24770 .07790 -.05650 .00220 .00480 .00200
GRADIENT -.00024 -.00001 -.00019 .00085 -.04040 .01258 -.00967 -.00005 -.00001 -.00004
RUN ND. 46/ 0 RN/L = 2.09 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CBM CY CYN CBL CABORB CABTNK CABSRM
1.985 -4.120 -.08100 .15000 .01250 -.00310 .15520 -.05440 .03400 -.00130 -.00310 .00010
1.985 -2.110 -.08000 .14840 .00980 -.00170 .07630 -.02680 .01800 -.00120 -.00460 -.00020
1.985 -1.110 -.07900 ,14830 .00880 -.00130 .03710 -.01270 .00950 -.00140 -.00470 -.00030
1.985 -. 100 -.08000 .14700 .00860 -. 00050 -.00240 .00220 .00040 -. 00150 -.00500 -.00040
1.985 .900 -.08000 .14810 .00780 .00020 -.04620 .01800 -.00850 -. 00200 -. 00550 -.00050
1.985 1.900 -. 08200 .14840 .00880 .00120 -.08580 X03180 -.01730 -. 00200 -. 00500 -. 00040
1.985 3.920 -.08200 .14940 .00940 .00260 -. 16490 .05940 -.0342n -. 00200 -.00450 -. 00040
1.985 5.930 -. 08700 .15140 .01290 .00360 -.23960 .08220 -.04610 -.00050 -. 00220 .00010
GRADIENT - .00021 -.00n06 -. 00036 .00071 -.04001 .01429 -. 00857 -. 00012 -. 00017 -. 00006
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 PAGE 5
AMES 97-616 1A2 01 TO St PC/PT NON (DBJDOS) ( 23 OCT 73 )
REFERENCE DATA PARAMETRIC DATA
SREF c 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = .000 ELEVON = .000
LREP = 50.8000 FT. YMRP = .0000 FT. AILRON = .000 RUDDER = .000
BREF = 73.5000 FT, ZMRP = 4.0000 FT. PLUMES = 3.000
SCALE = .0190
RUN NO. 12/ 0 RN/L = 2.54 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAP CLM CvBM CY CYN CBL CABORB CABTNK CABSRM
1.600 -3.980 -.29300 .18250 .09900 -.01350 -.00240 .00090 .00030 .01210 .04250 .01100
1.600 -1.970 -. 2a0200 .17680 .08130 -.00840 -.00150 .00130 .00100 .01250 .04260 .01090
1.600 -. 970 -.16000 .17370 .07490 -.00590 .00160 .00040 .00160 .01270 
.04260 .01080
1.600 .020 -.10900 .17120 .06250 -.00400 -.00010 .00050 .00130 .01250 .04200 
.01060
1.600 1.050 -.06600 .16780 .05240 -.00100 .00180 .00020 .00050 .01270 .04140 .01050
1.600 2.040 -.02400 .16510 .04210 .00170 -.00160 .00110 .00090 .01220 .04030 .01020
1.600 3.980 .06000 .16020 .01840 .00720 -.00300 .00200 -.00040 .01210 .03870 .01000
1.600 6.030 .15100 .15580 -.00850 .01200 -. 006n0 .00220 -. 00060 .01200 .03860 .00990
1.600 8.010 .24400 .15240 -.03340 .01700 -. 01030 .00240 -. 00080 .01230 .03830 .00980
1.600 10.040 .33600 .14950 -.05510 .02070 -.01160 .00280 -. 00160 .01150 .03780 .00960
GRADIENT .04446 -.00283 -. 01010 .00258 -. 00005 .00009 -.00010 -. 00001 -. 00050 -.00014
RUN NO. 42/ 0 RN/L = 2.26 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAP CLM C'BM CY CYN CBL CABCRB CASTNK CABSRM
1.985 -3.630 -.26100 .17420 .07490 -.00880 -.00580 .00200 .00010 .00690 .03450 .00880
1.985 -1.620 -.1i300 .16790 .05870 -.00590 -.00410 .00190 .00030 .00730 .03260 .00830
1.985 -.650 -.13300 .16480 .05150 -.00420 -.004S0 .00180 .00040 .00750 .03220 .00820
1.985 .340 -. 09300 .16160 .04260 -.00210 -.00310 .00150 .00040 .00760 .03150 .00810
1.905 1.370 -.05100 .15930 .03390 .00040 -.00370 .00160 .00010 .00760 
.03090 .00790
1.985 2.350 -.01100 .15750 .02700 .00290 -.00360 .00150 .00020 .00730 .02980 .00760
1.985 4.370 .07100 .15480 .01470 .00770 -.00410 .00230 .00010 .00690 .02770 .00710
1.985 6.320 .14800 .15160 .00570 .01080 -. 00640 .00270 -.00030 .00670 .02750 
.00700
1.985 8.370 .23000 .14890 -.00220 .01380 -.00690 .00260 -.00050 .00660 .02790 
.00710
1.985 10.350 .31900 .14600 -.01450 .01630 -.00780 .00270 -. 00100 .00720 
.02780 .00710
GRADIENT .04132 -. 00247 -. 00767 .00210 .00020 .00001 -. 00001 .00000 -.00081 -.00020
DATE 25 OCT ?3 TABULATED SOURCE DATA, ARC 97-616 PAGE 6
AMES 97-616 IA2 01 TO St PC/PT NOM .. . - (DBJ008) .-- ( :3 OCT 73 ).
REFERENCE DATA PARAMETRIC DATA
SRE '-3155.00o00 SQ.FT. XMRP = 8e.'41t PT. . ALPHA e .000 ELEVON = .000
LREF a 50.8po00 FT. YMRP = .0000 FT. AILRCN = .000 RUDDER = .000
RE = 73.5 FT ZP = 4.000 FT. RP . 60 FT. 
1  
' PLUMES = 3.000
SCALE = .0190
RUN No. 10/ 0 RN/L = 2.53 GRADIENT INTERVAL = -5.00/ 5.00
MACHI BETA CN CAF CLM CWBM CY CYN CBL CABCRB CABTNK CABSRM
1.600 -4.150 * -. 121 -7110 - .06410 -.00830 .16320 -.04970 .03930 .01210 .04150 .01080
1.600 -2.160 -.11900 .17190 .06580 -.00620 .08280 -.02560 .02130 .01240 .04190 .01070
1.600 -1.150 -.11900 .17180 .06550 -.00510 .03980 -.01210 .01170 .01220 .04190 .01060
1.600 -.150 -.11800 .17130 .06390 -.00420 .00060 .00050 .00100 .01200 .04170 .01050
1.600 .860 -. 1700 .17230 .06440 -.00290 -.03870 .01190 -.00950 .01210 .04120 .01050
1.600 1.870 -.11800 .17220 .06580 -.00200 -.08070 .02490 -.01930 .01250 .04140 .01060
1.600 3.890 -.12100 .17150 .06520 .00020 -.16170 .05020 -.03800 .01310 .04190 .01080
1.600 5.900 -.12200 .17030 .06100 .00230 -.24740 .07780 -.05780 .01320 .04150 .01060
GRACIENT .00009 .00006 .00008 .00106 -.04045 .01245 -.00977 .00010 -.00000 -.00001
RUN NO. 41/ 0 RN/L = 2.25 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM C..sM CY CYN CDL CABCRB CABTNK CABSRM
1.985 -4.120 -. 10200 .16310 .04430 -. 00570 .15960 -. 05600 .05440 .00740 .03130 .00790
1.985 -2.110 -. 10200 .16520 .04550 -. 00380 .07840 -.02690 .01790 .00730 .03070 .00790
1.985 -1.110 -. 10200 .16230 .04580 -.00350 .03870 -.01320 .00940 .00740 .03160 .00810
1.985 -.100 -. 10100 .16190 .04520 -.00240 -. 00050 .00060 .00090 .00770 .03190 .00810
1.985 .900 -. 102o0 .16160 .04610 -.00150 -. 04180 .01430 -. 00760 .00790 .03210 .00820
1.985 1.910 -. 10200 .16230 .04600 -. 00040 -. 08460 .02990 -. 01730 .00810 .03200 .00820
1.985 3.920 -. 10400 .16270 .04700 .00130 -. 16470 .05820 -. 03430 .00860 .03180 .00810
1.985 5.940 -.10600 .16330 .04760 .00300 -.24350 .08500 -.04920 .00870T .03070 .00780
GRADIENT -. on00019 -. 00010 .00029 .00087 -.04036 .01416 -.00858 .00016 .00012 .00004
DATE 2S OCT 73 TABULATED SOURCE DATA, ARC 97-616 7PAGE 7
AMES 97-616 IA2 01 TO Si SRH A/A=12,CRB NOM (RBJ007) ( 23 JAN 73 )
REO ERENCE DATA PARAMETRIC DATA
SREF - 3155.0000 SQ.FT7. XMRP = 86.4167 FT. BETA = .000 ELEVON = .000
LREP = 50.8000 FT. YMRP = .0000 FT. AILRCN = .000 RUDDER = .000
BREF 7 T3.5000 FT. ZMRP = 4.0000 FT. PLUMES = 5.000
SCALE a .0190
RUN NO. 8/ 0 RN/L = 2.55 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CNBM CY CYN CBL CABORB CABTNK CABSRH
1.600 -4.060 -.24200 .17170 .02990. -.00880 .00280 -.00130 .00030 .00500 .02090 .00540
1.600 -2.030 -.16700 .16590 .03740 -.00710 -. 00060 .00100 .00080 .00490 .01970 .00520
1.600 -1.020 -.12700 .16440 .03910 -.00530 -. 00070 .00070 .00120 .00580 .02260 .00580
1.600 -.030 -.08800 .16070 .03210 -. 00290 .00170 .00000 .00100 .00550 .02020 .00530
1.600 .990 -. 04700 .15800 .02280 -.00050 .00220 -.00030 .00080 .00550 .01930 .00510
1.600 1.950 -. 00600 .15830 .01620 .00180 -.00100 .00030 .00OO20 .00650 .01940 .00500
1.600 3.920 .07900 .15330 -.00550 .U0710 -.00050 .00160 .00010 .00580 .01680 .00440
1.600 5.970 .16400 .14900 -.02840 .01240 -.00420 .00200 -.00050 .00620 .01600 .00410
1.600 7970 .25900 .14480 -.05360 .01750 -.00800 .00230 -.00070 .00660 .01410 .00360
1.600 9.980 .35100 .14220 -.07550 .02090 -.00980 .00260 -.00140 .00590 .01230 .00310
GRADIENT .04024 -.00227 -.00475 .00205 -.00026 .00022 -.00006 .00015 -.000A8 -.00012
RUN NO. 37/ 0 RN/L = 2.08 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA OCN CAF CLM CvM CY CYN CBL CABCRB CABTNK CABSRM
1.985 -3.700 -.24100 .16260 .03420 -.00800 -.00410 .00060 .00290 .00050 .01020 .00280
1.985 -1.680 -;16200 .15770 .03390 -.00550 -.00340 .00140 .00020 -.00010 .01010 .00260
1.985 -.630 -. 12200 .15480 .02800 -.00390 -. 00440 .00170 .00020 -. 00040 .00950 .00250
1.985 .330 -.084.00 .15250 .02140 -.00180 -. 00350 .00170 .00050 -. 00060 .00840 .00230
1.985 1.340 -. 04400 .15070 .01570 .00040 -.00380 .00190 .00030 -. 00090 .00780 .00200
1.985 2.390 -.00400 .15090 .01360 .00310 -.00380 .00180 .00020 -.00010 .00800 .00200
1.985 4.370 .07600 .14820 .00250 .00760 -.00440 .00250 -.00020 -.00020 .00610 .00170
1.985 6.350 .15600 .14570 -. 00810 .01100 -. 00700 .00310 -. 00040 -. 00010 .00270 .00090
1,985 8.370 .23800 .14350 -.01480 .01370 -.00770 .00340 -.00060 .00050 .00120 .00050
1.985 10.360 .32600 .13910 -.02900 .01640 -.00780 .00300 -.00070 .00090 -.00060 .00000
GRADIENT .03921 -.00178 -.00424 .00198 -.00003 .00020 -.00029 -.00008 -. 00053 -. 00014
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 PAGE 8
. . .AMES 97-616 IA2O01 TO SI SRM A/A=12,CRB NOM (RBJOO8) ( 25 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
sBR S5155.O000 SQ~FT. XMRP 48.4167 FT. ALPHA = .000 ELEVCN = .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILTRON = .000 RUDDER = .000
BREF 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 5.000
SCALE = .0190
RUN NO. 9/ 0 RN/L = 2.53 GRADIENT INTERVAL = -5.00/ 5.00.
MACH BETA CN CAF CLM clM CY CYN CBL CABCB CABTNK CABSRM
1.600 -4.170 -.09800 .16120 .03670 -. 00770 .16390 -. 04860 .03900 .00500 .02110 .00560
1.600 -2.170 -.09700 .16160 .03310 -.00540 .08210 -.02470 .01980 .00450 .01890 .00510
1.600 -1.150 -.09700 .1 6070 .03220 -.00450 .04130 -.01260 .01110 .00460 .01910 
.00510
1.600 -.150 -.09600 .16070 .03070 -.00340 .00170 -.00030 .00090 .00430 .01820 
.00490
1.600 .870 -.09400 .16050 .03050 -.00240 -.03820 .01140 -.00890 .00420 .01780 .00480
1.600 1.880 -.10200 .16140 .03440 -.00140 -.08210 .02460 -.01780 .00470 .01890 
.00510
1.60O 3.890 -. 10000 .16030 .03300 .00060 -.16030 .04800 -.03700 .00450 .01750 .00480
1.600 5.890 -.10200 .15900 .03030 .00250 -.24590 .07520 -.05600 .00470 .01820 .00490
GRADIENT -.00035 -. 0o0010 -.00033 .00102 -.04024 .01202 - -.00942 -.00005 -.00037 -.00000
RUN NO. 36/ 0 RN/L = 2.05 GRADIENT INTERVAL = -5.00/ 5.00
MAO-CH BETA CN CAF CLM CWBM CY CYN CBL CABCRB CASTNK CABSRM
1.985 -4.150 -.08700 .15320 .01950 -.00460 .15480 -.05190 .03250 -.00080 .00700 .00170
S1.985 -2.120 -.08900 .15310 .02100 -.00340 .07610 -. 02470 .01660 -.00110 .00760 .00190
1.985 -1.110 -. 08900 .15280 .02130 -. 00280 .03870 -. 01220 .00850 -.00080 .00800 .00220
1.985 -.100 -.08800 .15310 .02220 -. 00220 -. 00150 .00110 .00060 -. 00060 .00860 .00230
1.985s .900 -.09000 .15280 .02240 -.00120 -. 04200 .01400 -.00770 -. 0060 .00820 .00230
1.985 1.900 -.09000 .15350 .02310 -.00050 -. 08170 .02770 -. 01620 -. 00080 .00810 .00230
1.965 3.920 -.09300 .15420 .02520 .00120 -.16100 .05510. -.03250 .00020 .00960 .00250
1.985 5.930 -.09500 .15550 -- --. 02660 .00300 -.23900 .08080 -.04680 .00070 .00980 .00250
GRADIENT -. 00064 .00011 .00067 .00072 -.03928 .01523 -.00809 .00012 .00027 .00010
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE 9
AMES 97-616 IA2 01 TO Si PC/PT=1.3 NOMINAL (RBJ009) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SRE = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = .000 ELEVON = .000
LREF = 50.8000 FT. YMRP = .0000 FT.. AILRCN = .000 RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 
5.000
SCALE = .0190
RUN NO. 14/ 0 RN/L = 1.98 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CuBM CY CYN CBL CADCRB 
CABTNK CABSRM
1.600 -4.060 -.21900 .15680 -. 02130 .00000 -.00520 .00190 
.000ry70 -. 00120 -.00330 .00000
1.600 -2.110 -. 15500 .15200 -.00290 -.00250 -.00560 .00360 
.000r40 -. 00220 -.00700 -.00110
1.600 -1.060 -. 11800 .14870 -.00030 -.00140 -.00120 .00240 .00030 
-. 00200 -.00780 -.00130
1.600 -.080 -.07800 .14570 -. 00210 -.00010 -.00410 .00310 
.00010 -.00270 -.01030 -.00180
1.600 .890 -.04400 .14340 -.00450 .00180 -.00310 .00270 .000o20 
-.00270 -.01060 -.00180
1.600 1.930 -.00500 .13990 -.00850 .00310 -.00500 .00310 
.00010 -,00330 -.01140 -.00210
1.600 3.900 .0200 .13660 -.01980 .00770 -.00630 .00350 -.00010 
-.00310 -.01020 -.00190
1.600 5.900 .13900 .13160 -.02190 .00920 -.00970 .00510 .00010 
-.00370: -.01190 -.00220
1.600 7.930 .20200 .12850 -.00860 .00980 -.01250 .00510 -.00070 
-.00370 -.01290 -.00210
1.600 9.960 .26800 .12550 .00570 .01000 -.01270 .00440 -.00090 
-.00560 -. 01250 -. 00200
GRADIENT .03673 -.00264 -.00023 .00108 -.00012 .00014 -.00009 
-.00025 -. 00094 -. 00024
RUN NO. 38/ 0 RN/L = 1.65 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CWBM CY CYN CBL CABCRB 
CABTNK CABSRM
1.985 -3.730 -. 21200 .15030 -.01970 -. 00060 -.00890 .00390 .00060 
-.00730 -.01240 -.00270
1.985 -1.740 -. 13800 .14480 -.01540 -. 00010 -. 00830 .00510 -.00060 
-.00820 -.01550 -.00350
1.985 -. 710 -. 10400 .14130 -. 01180 ,.00040 -.00950 .00560 -.00110 -. 00820 
-.01750 -.00380
1.985 .300 -.06600 .13920 -.01230 .00080 -.00810 .00470 .00030 
-.00790 -. 01740 -. 00370
1.985 1.310 -.03200 .13720 -. 01200 .00210 -.00740 .00470 .00020 
-.00790 -. 01750 -. 00370
1.985 2.290 .00300 .13660 -.01180 .00320 -.00870 .00530 
.000D60 -.00830 -. 01930 -.00410
1.985 4.320 .07700 .13230 -.01090 .00680 -.01060 .00630 
-.00070 -.00880 -.02010 -.00430
1.985 6.320 .13400 .12920 .00440 .00810 -.01140 .00670 -.
002o00 -.00980 -.02130 -.00480
1.985 8.330 .19100 .12750 .02850 .00760 -. 01060 .00440 -,00240 -.01060 -. 02160 
-.00460
1.985 10.360 .27200 .12440 .02630 .00900 -. 01010 .00440 
-.00240 -.01060 -.02150 -.00470
GRADIENT .03571 -.00219 .00no .00090 -. 00013 .00021 -.00004 -.00014 -.00091 -. 00018
DATE 25 OCT 73 TABULATED 
SO'JIRCE DATA, ARC 97-616
AMES 97-616 IA2 01 TO St PC/PT=t.3 NO1INAL 
(RBJ1OiD) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
ALPHA = .000 ELEVON = .000
SREF = 5155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHARN = .000 ELEVOR = 
.000
LREF = 50.8000 FT. YMRP = .0000 FT. ALRMES = .000 RUDER .000
BREF' = 73.5000 FrT. ZMRP = 4.0000 FT. 
PLUMES 5.000
SCALE = .0190
RUN No. 15/ 0 RN/L = 1.99 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF C..M WM 
CY CYN CBL CABORB CABTNK CABSRM
1.600 -4.173 -. 09800 .14650 .00660 -.00360 .15590 
-. 04110 .03550 -.00270 -.00800 -. ,00080
1.600o -5.170 -.09000 -. 14660-- .00410 -.00280 .11720 
-. 03010 .02690 -.00280 -.00950 -.00140
S 1.600 -2.160 -.09400 .14680 .00190 -.00190 
.07840 -.01950 .01840 -. 00240 -.00840 -.00150
1.600 -1.150 -.08800 .14650 .00130 -.00110 .03620 
-.00820 .00980 -.00210 -.00800 -.00140
1.600 -. 140 -.09400 .14730 .001370 -. 0060 
-.00 230 .00230 .00050 -.00180 -.00830 -.00130
1.600 .870 -.09400 .14710 .00190 .00030 
-.04170 .01250 -.00770 -.00180 -.00680 -.00120
1.600 1.870 -.09200 .14830 .00350 .00110 -.07830 .02270 -. 01640 
-.00150 -. 00710 -.00130
1.60o0 3.880 -. 09200 .14780 .00730 .00210 -. 15710 
.04440 -.03250 -.09200 -.00780 -.00130
1.600 5.890 -. 0990 .14670 .00350 .00330 -. 23720 
.06740 -. 04950 -.00210 -.00660 -.00120
GRADIENT -.00016. .00021 .0009 .00072 -. 03891 
.01057 -. 00850 .00014 .00018 -. 00002
RtN NO. 39/ 0 RN/L = 1.65 GRADIENT INTERVAL 
= -5.00/ 5.00
MACH BETA CN CAF "LM CEM 
CY CYN CEL CABCRB CABTNK CABSRM
1.985 -4.110 -. 07200 .14310 -. 01360 .00290 .12940 
-. 03400 .02410 -. 00790 -. 01500 -. 00350
1.905 -2.110 -. 07400 .13950 -.00820 -.00030 
.06500 -.01640 .01400 -.00830 -.01680 -. 00390
1.985 -1.110 -.07200 .13950 -.01130 .00020 
.02740 -.00540 .00740 -.00830 -.01830 -. 00400
1.985 -.110 -.07200 .13910 -. 0110 .00070 -.00780 .00490 
.00040 -.00830 -.01830 -.00390
1.985 .900 -.07500 .13950 -. 01080 .00130 
-.04270 .01390 -.00680 -.00s800 -.01660 -.00390
1.985 1.910 -.07600 .13940 -. 00030 .00180 
-.08010 .02400 -.01410 -.00810 -.01650 -.00400
1.985 3.910 -.06600 .14260 -.02750 .002X 4
-. 13500 .03750 -.01940 -,00670 -. 01570 -.09350
1.985 5.920 -. 06900 .14390 -.02490 .00350 
-.210710 .05720 -.03120 -.00630 -.01470 -.00330
GRADIENT .009040 -..0005 -. 00131 .00008 -.
03366 .00916 -.00n580 .00013 -.00001 -.00000
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE 11
AMES 97-616 IA2 01 TO SI PC/PT=NOM,SRM A/A=8 (RBJOII) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA 
= .000 ELEVON = 10.000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRN 
= .000 RUDDER = 10.000
BREF = 3.5000 FT. ZMRP = 4.0000 FT. 
PLLAES = 5.000
SCALE = .0190
RUN NO. 16/ 0 RN/L = 2.60 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CWBM CY 
CYN CBL CABCRB CABTNK CASSRM
1.600 -4.040 -.20000 .16510 -. 01520 -.00430 .00840 -. 01050 .00590 
.00020 .00270 .00130
1.600 -2.110 -. 14200 .15940 .00080 -. 00420 .01260 -. 01010 .00580 
.00140 .00160 .00070
1.600 -1.080 -. 10100 .15600 -. 00280 -. 00190 .01070 -.01010 .006G00 .00130 .00000o 
.00040
1.600 -. 070 -. 05900 .15320 -. 00730 -. 00010 .01110 -. 01020 .00630 
.00130 -. 00120 .00030
1.600 .940 -.01700 .15030 -.01490 .00220 .01360 -. 01060 .00480 
.00160 -.00170 .00020
1.600 1.920 .02100 .14800 -.02110 .00460 .01070 -. 00920 
.00480 .00170 -.00150 .00020
. 1.600 3.920 .10500 .14480 -.03870 .00970 .00800 -. 00760 .00400 
.00250 -. 00130 .00030
1.600 5.940 .18900 .14180 -. 06170 .01450 .00210 -. 00500 .00340 .00190 
-. 00330 -. 00030
1.600 7.920 .25600 .14230 -. 05520 .01510 -.00140 -.00530 .00320 .00140 
-.00550 -.00090
1.600 9.930 .32700 .13900 I -. 04500 .01560 .00090 -. 00530 .00190 .00050 
-. 00560 -. 00080
GRADIENT .03890 -.00262 -. 00359 .00186 -. 00006 .00031 -.0002n6 .00024 -. 00057 
-. 00012
RUN N. 48/ 0 RN/L = 2.08 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CLB M CY CYN CBL CABCRB 
CABTNWK CABSRM
1.985 -3.730 -. 20700 .15310 .00170 -.00310 -. 00030 -.00320 .00270 -.00610 
-.01030 -.00240
1.985 -1.710 -. 13700 .14660 .00140 -.00220 .00160 -. 00270 .00220 -.
00610 -.01010 -.00220
1.985 -. 730 -. 10400 .14420 .00190 -. 00140 .00040 -.00240 
.00240 -.00630 -.01100 -.00240
1.985 .300 -.06500 .14120 -.00250 -. 00010 .00160 -.00260 .00250 -. 00630 
-.01120 -.00250
1.985 1.290 -.03000 .13960 -. 00590 .00170 .00120 -. 00210 .00230 -. 00660 
-. 01220 -. 00260
1.985 2.260 .00900 .13740 -.01050 .00W380 .00090 -.00170 .00150 
-.00670 -. 01370 -.00300
1.985 4.290 .08600 .13580 -. 0170.0 .00780 .00140 -. 00180 .00090 -.00680 
-. 01470 -.00330
1.985 6.270 .15700 .13450 -. 017.00 .01050 -.00190 .00060 -.00050 -.00730 
-.01660 -.00380
1.985 8.320 .22600 .13310 -. 00750 .01100 -.00310 .00010 .00000 -.00720 
-.01680 -. 00370
1.985 10.310 .30800 .13330 -. 01090 .01250 -.00190 -.00150 .00050 -. 00640 -.01690 -.00370
GRADIENT .03658 -. 00219 -. 00253 .00140 .00015 .00019 -.00021 -.
00010 -.00062 -.00013
RUN ND. 58/ 0 RN/L = 1.72 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CWBM CY CYN CBL 
CABDCRB CABTNK CABSRM
2.171 -3.470 -.20400 .14940 .00610 -.00230 -.00200 .00060 .00030 -.00850 
-.01380 -.00350
2.171 -1.490 -. 12500 .14230 .00180 -. 00100 -.00270 .00210 -.00050 -.00900 
-.01620 -. 00380
2.171 -. 470 -.08400 .13920 -.00050 .00000 -.00350 .00260 -. 00050 -.00910 -.01660 -. 00390
2.171 .530 -.04600 .13520 -.00490 .00130 -. 00400 .00370 -. 00110 -.00920 
-. 01640 -. 00390
2.171 1.540 -. 01000 .13280 -. 00960 .00260 -. 00320 .00370 -. 00140 -. 00930 
-. 01740 -. 00420
2.171 2.540 .02800 .13140 -.01590 .00390 . -. 00290 .00269 -. 00100 -. 00960 
-. 01830 -. 00450
2.171 4.520 .09700 .12810 -. 02080 .00690 -. 00360 .00340 -. 00190 -.
01020 -. 02060 -. 00510
2.17-1 6.540 .15500 .12500 -. 00880 .00830 .00190 .00080 -.00150 
-.01070 -.02020 -. 00500
2.171 8.540 .21700 .12300 .00170 .00970 -. 00600 .00350 -. 00280 -. 01070 
-. 02130 -. 00500
2.171 10.560 .30100 .12370 .00040 .01110 -. 00700 .00330 -. 00290 -. 01090 
-. 02210 -. 00510
GRADIENT .03769 -. 00270 -. 00362 .00117 -. 00015 .00032 -. 00025 -. 00019 -. 00077 -. 00019
DATE 25 OCT 73 TABULATED 
SOURCE DATA, ARC 97-616 
PAGE 12
AMES 9T-616"IA2 01 TO 51 PC/PT=NOMSRM A/A=8 
(RBJ012) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. .XMPp = 86.4167 FT. 
ALPHA = .000 ELEVON = 10.000
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRN = .000 RUDDER = 10.000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 5.00
SCALE = .0190
RUN NO. 17/ 0 RN/L = 2.55 GRADIENT INTERVAL = -5.00/ 
5.00
MACH BETA CN CAF CLM C'BM 
CY CYN CBL CABORB CABTNK CABSRM
.600 -4.180 -.06500 -- ;15480----.0930 -.00330 .7920 -.06140 .04370 
.00150 .00110 .00130
1.600 -2.160 -.06800 .15370 -.090 -.00180 .09880 -.03680 .02480 
.00130 .00090 .00090
1.600 -1.150 -.07000 .15350 -.00710 -.00140 .05530 -.02410 .01600 
.00110 .00060 .00070
1.600 -. 140 -.06900 .15300 -.0070 -.00040 .01400 -.01000lo .00530 
.00080 -.00040 .0o040
1.6n0 .870 -.06900 .15410 -.00680 .00030 -. 02740 .00240 -.00420 .0010 0 .005 .0040
1.600 1.870 -.06900 .15520 -.00530 .00110 
-. 06810 .01480 -.01340 .00120 .00010 .00040
1.600 3.890 -.07200 .15580 -.00680 .00300 
-.14710 .03820 -.03100 .00160 .00080 .00080
1.600 5.900 -.06900 .15540 -.01200 
.00510 -.22960 .06220 -.04830 .00100 
.00210 .00090
GRADIENT -. 00068 .00018 .00032 .00077 
-.L4064 .01247 -.00933 .00000 -. 00007 
-. 0008
RUN NO. 49/ 0 RN/L = 2.08 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CvBM CY 
CYN CBL CABCRB CABTNK CABSRM
1.95 -4.110 -. 072N00 .14430 -.00520 .00110 .15020 -. 05070 .03180 -. 00570 
-. 01060 -.00230
1.985 -2.110 -. 07600 .14190 0000 -. 00130 08260 -. 03050 .01890 -.
00610 -.01130 -.00250
1.985 -1.110 -.07600 .14240 .0090 -.000903 .04390 -.01710 
.01130 -.00600 -.01120 -.00250
1.985 -. 110 -. 07500 .1420 .0000 -.00030 .00390 -. 00320 .o00290 -. 00580 
-.01040 -.00250
1.905 .900 -.07600 .14240 .00080 .00030 -.03490 .00960 
-.00540 -. 00530 -.00950 -. 00220
1.905 1.910 -.07600 .14320 .00280 .00120 -.07540 .02300 
-.01420 -.00490 -.00940 -. 00220
1.985 3.920 -.07400 .14580 -. 00390 .00230 -. 14110 .04000 -.
02500 -.00440 -.00790 -.00170
1.985 5.930 -.077100 .14750 -. 00380 41 -. 20640 .05740 
-.03520 -.00340 -.00630 -.00130
GRADIENT OO-.00028 .0c20 00024 .000 26 -. 03699 .01177 -.00735 
.00020 *00039 .00008
RUN NO. 59/ 0 RN/L = 1.73 GRADIENT INTERVAL = -5.00/ 
5.00
MACH BETA CN CAF CLM C BM 
CY CYN CBL CAIRB CABTNK 
CABSRM
2.171 -4.140 -. 05100 .13890 -. 01010 .00450 .12540 -. 03540 .02270 
-. 00870 -.01480 -.00330
2.171 -2.140 -.05200 .13660 -. o790 .00150 .06710 -. 01900 .01220 -. 00970 -. 01610 
-.00400
2.171 -1.140 -. 05500 .13550 -. 00520 .00090 .03260 -.00850 .00610 
-.00930 -.01660 -.00410
2.171 -.130 -.05500 .13590 -. 00400 .00110 -. 0370 .00350 -.00090 
-. 00940 -.01660 -. 00410
2.171 .870 -. 05700 .13740 -. 00120 .00130 -. 03800 .01220 -.00660 
-.00920 -. 01550 -.00400
2.171 1.880 -. 05600 .13760 -.00460 .00140 -.06800 .01750 
-.01100 -.00940 -.01430 -.00390
2.171 3.880 -. 05400 .14010 -. 0880 .00220 -. 12100 .02910 
-. 01790 -.00830 -.01470 -.00360
2.171 3.900 -. 05500 .14120 -.00760 .00340 -. 18420 .03950 
-;.02560 -. 00770 -.01330 -.00330
GRADIENT -.00052 .0001 .00037 -.00021 -.03148 .00835 -.
00526 .00005 .00013 -.00002
DATE 25 OCT 73 
TABULATED SOURCE DATA, ARC 97-616 
PAGE 13
AMES 97-616 IA2 01 TO Si PC/PT=NOM,SRM A/A=8 
(RBJO13) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. 
BETA = .000 ELEVON = 10.000
LREF = 50.8000 FT. YMRP .0000 FT. 
AILRCN = .000 RUDDER = 10.000
SREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES 2.000
SCALE = .0190
RUN NO. 21/ 0 RN/L = 2.55 GRADIENT INTERVAL 
= -5.00/ 5.00
MACH ALPHA CN CAF CLM oCBM 
CY CYN CBL CABORB CABTNK 
CABSRM
1.600 4.070 -. 20900 .16650 -. 01110 -. 00430 .01420 
-. 01420 .00730 .00200 .00340 .00150
1.600 -2.00 -. 14000 .159350 .00560 -. 00400 .01060 
-. 01220 .08s10 .00190 .00230 .00o100
1.600 -1.000 -. 09900 .15650 .00100 -.00190 
.01290 -.01290 .00740 .00170 .00160 .00080
1.600 .010 -. 08000 .15340 -.00360 .00000 .01210 
-.01250 .00710 .00150 .00000 .00070
1.600 .970 -.02300 .15130 -.01000 .00200 .01280 
-.01280 .00660 .00160 -.00030 .00080
1.600 2.020 .01900 .14910 -.0169 .00410 .00940 -.
01120 .00580 .00160 .00000 .00090
1.600 4.000 .10300 .14670 -. 03610 .00940 .01060 
-. 01040 .00620 .00190 .00050 .00100
1.600 6.000 .18900 .14730 -.05740 .01370 .00570 
-. 00930 .00540 .00290 -. 00180 .00040
6100 8.010 .25800 .14470 -. 05430 .01430 .00380 
-. 00930 .00520 .00330 -. 00270 .00000
1.6o00 1.0 0 .533000 .13980 -. 04440 .01470 00230 
-. 00880 .00380 .00160 -. 00490 -. 00050
GRADIENT .03876 -. 00248 .00 1366 .00177 -. 00040 .00041 
-. 00023 -. 00003 -. 00043 -. 00005
RUN NO. 57/ 0 !RN/L = 2.07 GRADIENT INTERVAL 
= -5.00/ 5.00
MACH ALPHA CN CAF 'CLM 
C..am CY CYN CBL CABCRB 
CABTNK CABSRM
1.985 -3.640 -. 21500 .15950 .00640 -.00330 
.00710 -.01020 .00580 -.00120 -.00320 -. 00070
1.985 -1.650 -. 14400 .15320 .01500 -. 00320 .00740 
100930 .00560 -. 00180 -.00380 -.00060
1.985 -. 630 -. 10700 .14930 .01150 -. 00200 .00740 -. 00920 
.00580 -.00180 -. 00480 -. 00070
1.985 .360 -. 07000 .14730 .00740 -. 00020 .00740 
-.00900 .00550 -. 00210 -.00540 -.00070
1.985 1.350 -. 03200 .14550 .00 4 .00170 .00720 
-.00850 .00540 -. 00230 -. 00590 -. 00070
1.985 2.350 .0.700 .14350 .00010 .00380 
.00720 -. 00840 .00500 -.00240 -.00790 -.00120
- f 7I .04n 
-. 5
1.985 4.340 .08300 .1410 -. 00810 .00780 .00620 
-. 00770 .00450 -. 00250 -. 00790 -. 00100
1.985 6.350 .15800 .14370 -. 00 0 .01000 .00430 
-.00710 .00410 -. 00190 -. 00880 -. 00150
1.985 8.3 0 .23300 .14290 -.00810 .01220 
.00210 -.00650 .00370 -.00060 -.01050 -. 00170
1.985 10.370 .31900 .14090 -. 01790 .01390 .00050 
-. 00610 .00380 -. 00030 -. 01040 -. 00180
GRADIENT .03745 -.00224 . -. 00227 .00148 -. 00010 
.00030 -.00016 -.00016 -.00067 -.00006
DATE 25 OCT 73 TABULATED SOURCE 
DATA, ARC 97-616 
PAGE 14
AMES 97-616 IA2 01 TO 31 PC/PT=NOM,SRH A/A=8 
(RBJO14) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. 
ALPHA = .000 ELEVO. = 10.000
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRN = .000 RUDDER 10.000
BREF 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 2.00
SCALE = .0190
RUN NO. 20/ 0 RN/L = 2.54 GRADIENT INTERVAL -5.00/ 5.00
MACH BETA CN CAF CLM 0.8M CY 
CYN CBL CABORB CABTNK CABSRM
1.600 -4.160 -. 07000 .15410 -.. 0400 -. 00280 
.18090 -. 06440 .04410 .00170 -. 00040 .00100
1.600 -2.170 -. 07100 .15350 -.00240 -.00160 
.09460 -. 03770 .02610 .00210 -. 00030 .00070
1.600 -1.150 -. 066n0 .15310 -.00260 -.00110 
.0553n -.02560 .01630 .00220 .00000 .01070
1.600 -. 140 -.06500 .15350 -. 00370 -. 0040 
.01290 -.01180 .n0780 .. 0200 -.00040 .005n
1.6980 .80 -. 0800 .15370 -. 00360 .00040 
-.02850 .00080 -. 00230 .00190 .0020 .01040
I.00 1.870 -. 07200 .15480 -. 00320 .00110 
-. 06770 .01350 -. 01230 .00160 -. 00080 .0020
1.600 3.870 -. 7000 .15460 -. 00440 .00310 
-.14840 .03690 -. 03070 .00190 .00 .01950
1.600 5.890 -. 0700 .15440 -.01080 .00480 
-.23400 .X6350 -. X4970 .00140 .0s180 .n0080
GRADIENT -°.00r09 .00012 - -.00010 0072 -.04088 
.01265 -. 00935 - .0000 .00002 -0ticti8
RUN NO. 54/ 0 RN/L = 2.09" GRADIENT INTERVAL = -5.00/ 
5.00
MACH BETA CM CAF CLM C'.s CY 
CYN CEL CABORB CABTNK CABSRM
1.985 -4.120 -. 08100 .1498n .00960 -.00250 
.16810 -.06630 .03910 -. 00170 -.00390 -. 0030
1.985 -2.110 -.07900 .14790 .00820 -.00160 
.08980 -.X3880 .02280 -. 00130 -.00440 -. 00050
1.985 -1.110 -.07800 .14820 .00820 -.00090 
.05030 -. 0247. .01430 -.00150 -. 00510 -.00050
1.985 -.100 -. 07600 .14800 .0074n -. 00010 
.00850 -.00960 .00590 -.00160 -. 00510 -. 00070
1.985 .900 -. 07800 .14850 .09740 .00020 .03390 
.00590 -. 00310 -.00150 -. 00510 -. 0080
1.985 1.910 -. 07900 .14930 .00750 .00090 
-.07500 .02070 -.01210 -.00180 -.0470 -. 00080
1.985 3.920 -. 08100 .15000 .0040 .09250 
-.15220 .X4750 -. 02860 -.00210 -. 00350 -. 00050
1.985 5.930 -.07700 .15180 .00210 .tV421 
-.22570 .06970 -. 04120 -. 90090 -. 00080 .00000
GRADIENT -.0090 .00009 -.00017 .00062 - .0401.6 
.X1433 -.00848 -. 00006 .0002 -. 00004
DATE 25 OCT 73 TABULATED SOUiRCE DATA, ARC 97-616 PAGE 15
AMES 97-616 IA2 01 TO SI PC/PT NOM (DBJO15) ( 23 OCT 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = .000O ELEVON = 10.000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRON = .000 RUDDER = 10.000
BREF = 73.5000 FT. -- ZMRP-=-- 4;ODO0 FT. PLUMES = 3.000
SCALE- .0190
RUN NO. 22/ 0 RN/L = 2.57 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM ClBM CY CYN CBL CABORB CABTNK CABSRM
1.600 -4.010 -.22800 .18530 .02270 -.00740 .01060 -.01270 .00700 .01270 .03940 .01030
1.600 -2.010 -.13900 .17990 .00530 -.00260 .01420 -.01290 .00700 .01280 .03810 .00990
1.600 -1.030 -.09600 .17670 -. 00200 -.00010 .01390 -.01240 .00770 .01260 .03730 .00960
1.600 .060 -.05200 .17420 -.01050 .00220 .01260 -.01230 .00680 .01280 .03670 .00930
1.600 .980 -.01200 .17190 -.01990 .00460 .01330 -.01250 .00690 .01290 .03580 .00910
1.600 2.030 .03400 .16980 -.03080 .00720 .01300 -.01210 .00570 .01300 .03440 .00880
1.600 4.000 .11500 .16570 -.05150 .01250 .00920 -.01010 .00520 .01320 .03350 .00850
1.600 6.030 .207n0 .16260 -. 07800 .01760 .00670 -. 00890 .00430 .01360 .03370 .00840
1.600 8.050 .30000 .15990 -. 10170 .02240 .00240 -. 00940 .00380 .01350 .03250 .00810
1.600 10.040 .38600 .15660 -. 11770 .02560 .00260 -. 00870 .00320 .01300 .03160 .00790
GRADIENT .04277 -. 00245 -. 00918 .00247 -. 00020 .00028 -. 00025 .00006 -. 00077 -. 00024
RUN NO. 56/ .0 RN/L = 2.08 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CBM CY CYN CBL CABCRB CABTNK CABSRM
1.985 -3.630 -. 23100 .17650 .03000 -. 00490 .00480 -.00760 .0,0430 .00760 .03310 .00850
1.085 -1.640 -.14200 .17070 .01220 -.00190 .00690 -,00780 .00440 .00740 .03090 .00790
1.985 -.610 -. 10000 .16810 .00380 -. 00020 .00600 -. 00770 .00440 .00750 .02990 .00760
1.985 .360 -. 05900 .16550 -. 00510 .00210 .00660 -. 00780 .00450 .00750 .02920 .00740
1.985 1.350 -. 01900 .16390 -. 01280 .00420 .00680 -. 00770 .00400 .00750 .02830 .00710
1.985 2.330 .02200 .16240 -. 01940 .00680 .00630 -. 00740 .00410 .00730 .02700 .00670
1.985 4.360 .10400 .15980 -. 03070 .01170 .00520 -. 00640 .00360 .00680 .02430 .00620
1.985 6.350 .18200 .15760 -.03960 .01490 .00220 -. 00540 .00290 .00670 .02360 
.00600
1.985 8.370 .26300 .15530 -. 04680 .01780 .00130 -.00530 .00280 .00690 .02380 
.00600
1.985 10.330 .34900 .15180 -. 05750 .02010 .00020 -. 00520 .00250 .00740 .02380 .00580
GRADIENT .04178 -. 00209 -.00771 .00211 .00003 .00013 -.00009 -.00008 -.00107 -. 00029
CATE 25 OCT 73 TABULATED 
SOURCE DATA, ARC 97-616 
PAGE 16
AMES 97-616 IA2 01 TO SI PC/PT NOM 
(caJ016) ( 23 OCT 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP 86.4167 FT. 
ALPHA = 000 ELEVON = 10.000
LREF = 50.8000 FT. YMRP .0000 FT. 
AILRN = .000 RUDDER = o.M0
BREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 3.000
SCALE = .0190
RUN NO. 28/ 0 RN/L = 2.55 GRADIENT INTERVAL 
= -5.00/ 5.00
MACH BETA CN CAF CLM QCeBM 
CY CYN CBL CABORB CABTNK 
CABSRM
1.600 -4.160 -. 06400 .17550 -.00690 -. 00220 .17760 
-.06460 .04660 .01310 .03760 .00980
1.600 -2.160 -.06600 .17510 -.00680 -.0020 .09470 
-.03790 .02640 .01280 .03720 .00950
1,0 -1.150 -. 06200 .17530 -. 00740 .00080 .05350 -. 02560 
.01650 .01300 .03710 .00950
1.600 -. 140 -. 06200 .17520 -.00740 .00190 .01240 
-. 01260 .00760 .01300 .03720 .00950
1.600 .870 -. 06300 .17540 -. o006z0 .00280 -. 02770 
.00050 -. 00370 .01270 .03670 .00950
1.600 1.880 -. 06500 .175 0 -. 00590 .00370 -.06950 .01300 
-. 01380 .01280 .03700 .00970
1.600 3.890 -.06700 .17600 -.00540 .00610 -. 15270 
.03990 -. 03340 .01340 .03700 .00960
1.600 5.910 -. 06600 .17480 -. 00850 .0080 -. 23890 .06750 -. 05300 .01410 .03740 
.00970
GRADIENT -. 09026 .0005 .0002 .00102 -. 04092 .01291 
-. 00994 .00002 -. 00008 -. 00001
RUN NO. 55/ 0 RN/L = 2.08 GRADIENT INTERVAL 
= -5.00/ 5.00.
MACH BETA CN CAF CLM CW 
CY CYN CBL . CASCORB CABTNK CABSRM
1.985 -4.120 -. 06600 .16750 -. 00580 -. 0170 .17120 
-.06650 .03930 .00700 .02880 .00700
1.985 -2.110 -. 06800 .16620 +.00450 .001020 .09020 
-. 03700 .02240 .00710 .02880 .00720
1.985 -1.110 -. 06700 .16810 .00420 .0008 .04940 
-. 02280 .01340 .00750 .02890 .00740
1,.985 -. 100 -. 06600 .16570 .00370 .00160 .00850 
-. 00810 .00430 .00760 .02910 .00740
1.985 .'100 -. 06900 .16590 .20 0 .00270 -. 03350 
.00690 -. 00490 .00750 .02920 .00740
1.985 1.910 -. 06900 .16580 p.00190 .00370 -. 07640 
.02300 -.01480 .00760 .0292n0 .00750
1.985 3.920 -. 07000 .16710 '-.00170 .00560 -. 15490 
.05050 -. 03140 .00800 .02920 .00740
1.985 5.930 -. 07400 .16740 .00030 .00740 -.23490 
.07690 -. 04650 .00830 .02920 .00720
GRADIENT -. 0047 -. 00006 .00 6 .00090 -. 04076 .01463 
-. 0090 .00012 .00006 X0005
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE 17
AMES 97-616 IA2 01 TO S1 SRM A/A=12,ORB NOM (RBJD17) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. 
BETA = .000 ELEVON = 10.000
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRON = .000 RUDDER = 10.000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 5.000
SCALE = .0190
RUN NO. 18/ 0 RN/L = 2.56 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CQ.M CY CYN CBL CABCORB CASTNK 
CABSRM
1.600 -4.030 -.21300 .17600 .00080. -.00670 .01110 -.01260 
.00570 .00510 .01900 .00510
1.600 -2.040 -.12900 .16940 -.01110 -.00300 .01230 -.
01160 .00650 .00500 .01720 .00470
1.600 -1.020 -.08900 .16750 -.01710 -.00070 .01480 -.01220 
.00660 .00490 .01580 .00440
1.600 .000 -. 05100 .16310 -.01880 .00120 .01350 -.01170 
.00570 .00500 .01520 .00430
1.600 .980 -. 01000 .16020 -. 02170 .00290 .01190 -. 01130 .00580 
.00520 .01490 .00420
1.600 1.990 .03100 .16150 -. 02790 .00530 .01310 -.01120 
.00560 .00650 .01570 .00430
1.600 3.920 .12200 .15950 -. 05910 .01170 .00940 -.00940 .00550 
.00700 v -. 01500 .00410
1.600 5.990 .21100 .15670 -. 08680 .01700 .00500 -.00730 .00400 
.00720 .01450 .00370
1.600 8.000 .29300 .15160 -. 09410 .01960 .00150 -.00760 
.00400 .00730 .01040 .00280
1.600 9.970 .35800 .14670 -. 08010 .01860 .00010 -. 00670 
.00310 .00600 .00990 .00270
GRADIENT .04153 -.00213 -. 00662 .00224 -.00019 .00034 -. 00003 
.00026 -.00048 -. 00012
RUN NO. 51/ 0 RN/L = 2.05 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM C1.BM CY CYN 
CBL CACBORB CABTNK CABSRM
1.985 -3.710 -.22600 .16380 .01580 . -. 00570 .00280 -.00570 
.00330 -. 00060 .00770 .00200
1.985 -1.730 -.14200 .15740 .00630 -. 00320 .00300 -.
00480 .00310 -. 00090 .00770 .00200
1.985 -. 720 -. 10800 .15340 .00240 -.00180 .00260 -.00450 
.00340 -. 00110 .00670 .00180
1.985 .290 -. 06600 .15120 -. 00300 .00010 .0500 -. 00500 .00350 
-. 00110 .00560 .00160
1.985 1.340 -. 02600 .14900 -.00740 .00210 .00330 -. 00380 
.00270 -. 00130 .00460 .00140
1.985 2.340 .00900 .14970 -. 00490 .00430 .00370 -.00430 
.00250 -. 00070 .00320 .00120
1.985 4.350 .09100 .14750 -. 01710 .00880 .00160 -. 00280 
.00180 -. 00100 .00200 .00090
1.985 6.310 .16800 .14630 -. 02810 .01190 .00020 -. 00260 
.00180 -. 00080 -. 00080 .00020
GRADIENT .03892 -.00200 -. 00386 .n00181 -. 00006 .00031 -.00019 -.00003 -. 00080 -.00015
DATE 25 OCT 75 TABULATED SOURCE DATA, ARC 97-616 
PAGE 18
AMES 97-616 IA2 01 TO Si SRM A/A=12,0RS NOM 
(RDJOIS018) ( 23 :AN 73
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 sQ.FT. XMRP = 86.4167 FT. 
ALPHA = .000 ELEVON = 10.000
LREF = 50.800. FT. YMRP = .O FT. 
AILRON = .000 RUDER = 10.000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 5.000
SCALE = .0190
RUN NO. 19/ 0 RN/L = 2.54 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA .ON CAF CLM C8M CY 
CYN CBL CABORSB CABTNK CABSRM
1.600 -4.160 -.05600 - .16520-....02340 
-.00170 .17550 -.06200 .04280 .00510 
.01650 .00460
1.600 -2.170 -.05600 .16470 -.02030 
-.00020 .09360 -.03640 .02480 .00530 
.01610 .00450
1.600 -1.10 -.05900 .164650 -.0100 
.00010 .05370 -.02420 .01570 .00510 
.01570 .00.4 0
1.600 -. 140 -.05400 .16450 -.01940 
. ~00090 .01250 -.0117 .00720 .00510 
.015G0 .0044
1.600 .860 -. 057n0 .16470 -. 01770 .00150 
-. 02940 .00110 -. 00250 .00500 .01540 .00440
1.600 1.870 -. 05800 .16410 -.01710 .00220 
-. 06910 .01310 -.01220 .00480 .01470 .00430
1.600 3.880 -. 05700 .16540 -. 02030 .0l80 
-. 14800 .03720 -.03160 .00480 .01490 
.00440
I. 600 5.910 -. 05500 .16540 -.02670 .0070r0 
-.23440 .06380 -.04960 .00510 .01600 .=4.60
GRADIENT -. 00014 -. 00001 .00045 .00076 -.
0x4o9 .01233 -.00922 -. 00005 -.00022 -.00003
RUN NO. 50/ 0 RN/L = 2.08 GRADIENT INTERVAL -5.00/ 5.00
MACH BETA CN CAF CLM 0,leM 
CY CYN C8L CABORB CABTNK 
CAeSRM
1.985 -4.110 -.06900 .15340 -. 00610 -.
00250 .16670, -. 06260 .03760 -. 00110 .00570 
.00150
1.985 -2.lO -.07100 .15150 -.00360 -.
00160 .08700 -.03340 .02040 -.00130 
.X0550 .00150
1.985 -1.120 -.07100 .15320 -.00390 
-. 00080 0460 -.02010 .01260 -.00100 
.00630 .00180
1.985 -.Ito -. 06900 .15260 -. 00280 
-.00010 .00700 -.00560 .00350 -.00080 
.0080 .00190
1.985 .900 -. 07300 .15170 -.00040 
.00060 -.03360 .00830 -.00460 -.00o12 
.00470 .0010
1.985 1.910 -.07300 .15260 -. 00100 
.00170 -.07560 .02300 -.01400 -.00090 
.0060) .00180
1.985 3.900 -.07300 .15440 -.00320 
.00410 -. 15200 .04880 -. 03010 -.00050 
.00690 .00170
.1.985 5.930 -.07200 .15620 -.0!520 
.00640 -.22670 .07110 -.X4400 -.00030 
.00740 .00180
GRADIENT -.00052 .00011 .00048 .00082 
-. 03990 .01393 -. 00847 .00007 .00010 .00003
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE 19




SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = 
.000 ELEVON = 10.000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRN = 
.000 RUDDER = 10.000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 5.000
SCALE = .0190
RUN NO. 26/ 0 RN/L = 1.99 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM C.BM CY 
CYN CBL CABORB CABTNK CABSRM
1.600 -4.080 -.21600 .15750 -.01050 -.00410 .00390 
-.00720 .00500 -.00320 -. 00610 -. 00090
1.600 -2.050 -. 14500 .15230 .00250 -.00400 .00650 
-.00560 .00350 -.00310 -.00760 -.00120
1.600 -1.090 -. 10800 .14780 -. o00110 -. 00190 .00550 -.
00510 .00440 -.00300 -.00850 -.00130
1.600 -.110 -. 07000 .14580 -.00520 .00030 .00450 
-.00560 .00420 -.00330 -.00990 -.00160
1.600 .930 -. 02700 .14340 -. 01100 .00240 .00580 -.00580 
.00400 -.00330 -.01080 -.00200
1.600 1.940 .01400 .14040 -.01740 .00440 .00580 
-.00550 .00300 -.00310 -.01100 -.00240
1.600 3.960 .09400 .13740 -.03720 .00960 .00340 -.00410 .00300 
-.00330 -.01140 -.00240
1.600 5.900 .17200 .13530 -.05150 .01250 -.00460 
-.00090 .00160 -.00330 -. 01210 -. 00240
1.600 7.960 .23800 .132301 -.04130 .01280 -.00420 
-.00150 .00170 -.00390 -. 01230 -. 00280
1.600 9.990 .30500 .12990l -. 02600 .01340 -.00310 
-.00270 .00110 -.00400 -. 01360 -.00280
GRADIENT .03888 -. 00
2 5 7  -.00372 .00180 -. 00007 .00028 -. 00022 -. 00002 -. 00072 
-.00022
RUN NO. 52/ 0 RN/L = 1.64 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM C0lH CY CYN 
CBL CABCRB CABTNK CABSRM
1.985 -3.760 -.22600 .15030 .00280 -.00300 -.00180 
-.00120 .00200 -.00850 -.01420 -.00340
1.985 -1.730 -. 14400 .14170 .00040 -.00150 -. 00 20 
.00100 .00070 -.00960 -. 01710 -.00400
1.985 -. 690 -. 10700 .1387n0 .0080 -. 00070 -. 00190 .00070 
.00040 -.00960 -.01790 -.00410
1.985 .260 -. 07300 .13730 -. 00140 -. 00020 -. 00190 .00040 .00140 
-. 00940 -. 01820 -. 00410
1.985 1.300 -.03400 .13570 -.00620 .00170 -.00210 
.00060 .00110 -.00960 -. 01880 -.00420
1.985 2.340 .00500 .13460 -.01190 .00380 -.00230 
.00110 .00050 -.00980 -.02030 -.00470
1.985 4.310 .08200 .13230 -. 01740 .00800 -. 00310 .00150 
-. 00080 -. 01010 -. 02150 -. 00510
1.985 6.350 .14600 .13010 -. 00960 .00950 -.00430 .00200 
-.00080 -. 01090 -.02260 -. 00530
1.985 8.320 .21000 .12910 .00380 .01040 -,00060 -. 00190 
-. 00060 -. 01110 -. 02370 -. 00550
1.985 10.350 .29300 .12680 -. 00140 .01200 -. 00280 -. 00140 
-. 00050 -. 01070 -. 02300 -. 00500
GRADIENT .03780 -. 002±1 -.00265 .00134 -. 00013 .00026 -. 00026 -. 00016 -. 00086 -. 00020
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE Zr
AMES 97-616 IA2 01 TO St PC/PT=1.3 NOMINAL (RBJ20) 
( 23 JAN 7 )
REFERENC DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT, XMRP = 06.4167 FT. ALPHA 
= .000 ELEVON= 10.000
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRON = .000 RUDDER 10.00
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES= 
5.000
SCALE = .0190
RUN NO. 27/ 0 RN/L = 2.03 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CWBM CY CYN 
CBL CABCIRB CABTNK CABSRM
1.600 -4.150 -. 073q0 .14750 -. 00640 -.00260 .16460 
-. 05230 .03940 -. 00300 -. 00980 -. 00180
1.600 -2.160 -. 07600 .14590 -. 00320 -.00150 .08240 
-.02740 .02140 -. 00330 -.00910 -.00180
1.600 -1.150 -.07800 .14600 -.00330 -.00110 
.04640. -.01800 .01310 -. 00320 -.00810 -.00150
1.600 -.140 -. 07500 .14590 -. 0038 -.00030 .0600 -. 09630 
.00380 -. 00320 -.00920 -.00140
1.600 .860 -. 07600 .14630 -.00380 .0070 
-.03140 .00440 -.00480 -.00350 -. 00820 -.00150
1.600 1.870 -.07500 .14730 -.00460 .00130 
-.07160 .01620 -.01350 -.00350 -. 00o60 -. 00160
1.600 3.880 -. 073f0 .14710 -.00780 .00280 -. 14810 
.03830 -.03160 -.0027n -. 00900 -. 01140
1.600 5.900 -. 07:1 .14700 -. 01250 .00490 -.22800 
.05920 -.04730 -.00250 -. 00720 -. 00120
GRADIENT .00010 .00004 -.00021 .00069 -. 03879 .01119 
-.00881 .00001 .ol00010 .00005
RUN NO. 53/ 0 RN/L = 1.63 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CVBM CY CYN 
CBL CABCRB CABTNK CABSRM
.965 -4.130 -. 07300 .14080 -. 01070 .00260 .14000 
-. 04200 .02880 -.00880 -. 01710 -. 00400
1.985 -2.110 -. 07600 .13720 -. 00700 .00010 .07470 
-.02390 .01610 -.00940 -. 01770 -. 00440
1.985 -1.110 -,07900 .13770 -. 00320 -. 00030 .03760 
-.01270 .00940 -. 00950 -.01870 -.00430
1.985 -. 110 -. 08100 .13760 -.00050 -.00030 
.00040 -. 00030 .00180 -.00920 -. 01800 -. 00400
1.9S5 .900 -. 08200 .13930 .00060 .00010 -.03810 
.01140 -. 00640 -.00910 -. 01670 -. 00400
1.985 1.910 -.08100 .13910 -.00020 .00100 
-. 07400 .02160 -.01400 -.00850 -.01570 -.00390
1.985 3.910 -.07700 .14260 -.01350 .00210 -.
12830 .03300 -. 02060 -.00750 -.01560 -. 00370
1.9805 5.920 -. 07800 .14420 -.01260 .00350 -. 19650 .04720 -. 02970 
-. 00690 -. 01480 -. 00360
GRADIENT -009 .00030 .00015 .0000 -. 03427 .00991 -. 00648 .00018 .000928 .00006
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 PAGE 21
AMES 97-616 IA2 01 TO St PC/PT=NOM SRM A/A=8 (RBJ021) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XHRP = 86.4167 FT. BETA = .000o ELEVON = -10.000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRON = .000 RUDDER = 10.000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 5.000
SCALE = .0190
RUN NO. 29/ 0 RN/L = 2.61 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CQsM CY CYN CBL CABORS CABTNK CABSRM
1.600 -4.100 -.23800 .16590 .04090 -. 00700 .00930 -.01090 .00640 -. 00110 .00450 .00150
1.600 -2.120 -.17300 .16030 .04820 -.00700 .01130 -.00990 .00540 -. 00140 .00150 .00060
1.600 -1.090 -. 13200 .15460 .04260 -.00500 .01050 -.01000 .00520 -.00090 .00130 .00090
1.600 -. 100 -.08700 .15260 .03820 -.00310 .00950 -.00980 .00540 -.00060 .00130 .00120
1.600 .920 -. 04900 .14950 .02930 -.00080 .00850 -.00920 .00540 -.00090 .00040 .00100
1.600' 1.890 -. 01100 .14710 .02290 .00130 .01110 -.00950 .00410 -.00030 .00070 .00120
1.600 3.880 .06800 .14420 .01210 .00570 .00970 -. 00840 .00410 .00090 .00180 .00140
1.600 5.920 .14900 .14310 -.00340 .00990 .00430 -. 00710 .00380 .00150 -.00030 .00080
1.600 7.880 .22500 .141020 -. 00420 .01070 .00240 -.00600 .00430 .00080 -.00200 .00030
1.600 9.900 .29400 .13770 .00380 .01250 .00250 -.00790 .00020 -.00090 -.00220 .00030
GRADIENT .03888 -. 00282 -. 00427 .00171 -.00002 .00028 -.00028 .00024 -.00032 .00002
RUN NO. 64/ 0 RN/L = 2.11 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM kB.M CY CYN CBL CABORB CABTNK CABSRM
1.985 -3.770 -. 23300 .15330 .01840 -.00250 -. 00070 -. 00300 .00270 -. 00660 -. 00680 -. 00150
1.985 -1.700 -. 16000 .14770 .02580 -.00400 -. 00060 -. 00250 .. 00290 -. 00630 -.00900 -. 00200
1.985 -.740 -. 12500 .14580 .02450 -. 00290 .00070 -.00250 .00190 -. 00620 -.00990 -. 00210
1.985 .260 -.08900 .14260 .02280 -.00190 .00180 -.00300 .00270 -. 00600 -.01030 -. 00200
1.985 1.260 -.04900 .14010 .01640 .00020 -. 00020 -.00220 .00230 -. 00580 -.00980 -.00180
1.985 2.260 -.01000 .13850 .01190 .00250 .00040 -.00200 .00230 -.00590 -.01050 -.00200
1.985 4.230 .06300 .13680 .01200 .00540 -.00150 -.00130 .00220 -. 00620 -.01120 -.00210
1.985 6.240 .13700 .13420 .00920 .00770 -.00380 -.00020 .00180 -.00630 -.01280 -.00260
1.985 8.250 .21400 .13220 .00550 .01040 -. 00380 -.00030 .00150 -. 00570 -. 01380 -.00280
1.985 10.230 .30000 .13200 -. 00270 .01260 -. 00430 -.00030 .00190 -.00540 -. 01440 -. 00290
GRADIENT .03721 -.00215 -.00146 .00113 -.00005 .00019 -.00007 .00007 -.00049 -.00005
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE 22
AMES 97-616 IA2 01 TO SI PC/PT=NO4 SRM A/A=8 (RBJO22) ( 
23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
BETA = .009 ELEVCN = .0
SREF = 3155.0000 SQ.FT. XMRP = 8.4167 FT. BETAILR = 1.000 RUDDELEVRC = .000
LREF = 50.8000 FT. YMRP = ' .0000 FT. AILR = 10.000 RUDDER
BREF = .'3.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 5.000
SCALE = .0190
RUN NO. 61/ 0 RN/L = 2.09 GRADIENT INTERVAL = -5.00/ 5.OD
MACH ALPHA CN CAF CLM CQ.M CY CYN 
CBL CABRSB CABTNK CABSRH
1.984 -3.70 -.20400 .15720 .01030 -. 00340 -. ,0000 .00290 .00080 -. 00530 -. 00780 -. 0n180
1.084 -1.720 -. 13800 .15030 .01450 -. 00390 -. 00140 .00250 .0080 
-. 00580 -. 00990 -. 022 8
1.984 -. 720 -.10500 .14760 .01070 -. 00310 
-. 00060 .00210 .00150 -. 00600 -. 01040 -. 00240.
1.984 .290 -. 07209 .14370 .0.850 -. 00190 
-. ,0190 .00230 .00190 -. 00570 -.01100 -.
00240
1.984 1.26,1 -. 03700 .1425n .00370 .00020 
-. 00Oo .00170 .00140 -. 06 0 -. 01110 -. 00230
1.904 2.250 .0010n .13990 .0X160 .X0230 
-. 00.60 .00160 .0110 -. 0057n -. 01090 -. 00230
1.984 4.28n .076WD .13930 -.00230 .00530 -.00220 .00 4 00170 
-.00610 -.01290 -.00260
1.984 6.290 .14900 .13660 -.00300 .00790 -. 100370 .00280 .007 
-.00$50 -.01410 -.00320
1.984 8.290 .22109 .13500 -. 0 050 
.01030 -. 0=590 .n0300 -.00l70 -.00640 
-.01510 -.00320
1.984 10.280 .30500 .13370 -.00580 
.n1260 -. 00420 .00160 -.00100 -X0590 
-.01530 -.00340
GRADIENT .03504 -.00233 -.0r204 .0l121 
.0012 -.00010 .00010 -.nr007 -.00056 
-.0o08
DATE Z5 OCT 73 TABULATED SOURCE DATA, ARC 97-616, PAGE 
23
AMES 97-616 IA2 01 TO St PC/PT=NOM SRM A/A=8 (RBJ023) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHA = .0 0 ELEVON 
= .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRON = 10.000 
RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 5.000
SCALE = .0190
RUN NO. 30/ 0 RN/L = 2.58 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CWM CY CYN CBL CABCRB CABTNK CABSRM
1.600 -4.170 -.08500 .15370 .02020 -.00720 .16010 -. 04680 .04080 .00000 
-.00060 .00090
1.600 -2.160 -.01,100 .152"0 .01810 -. 00510 .08050 -.02350 .02260 .00010 
.00030 .00080
1.600 -1.150 -.07700 .15270 .01470 -.00420 .04290 -. 01230 .01350 .00010 .00050 
.00070
1.600 -. 140 -.07900 .15290 .01410 -.00330 .00250 .00020 .00440 .00040 
.00030 .00070
1.600 .860 -.08000 .15310 .01300 -.00240 -.03880 .01170 -.00470 .00020 
.00060 .00050
1.600 1.870 -. 08100 .15350 .01250 -. 00130 -. 07770 .02380 -. 01450 .00010 -.00020 
.00050
1.600 3.890 -. 07900 .15390 .01020 .0002 . -. 15690 .04770 -. 03220 .00080 .00080 .00070
1.600 5.900 -. 08200 .15350 .00710 .00160 -.24160 .07350 -.04930 .00070 .00220 .00090
GRADIENT .00050 .00007 -.00125 .00092 -.03938 .01174 -.00909 .00008 .00011 
-.00004
RLUN NO. 60/ 0 RN/L = 2.11 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM C.M CY CYN CBL CABCRB CABTNK CABSRM
1.984 -4.130 -.07600 .14980 .02220 -.00450 .15790 -.05060 .03520 -.00590 
-.01020 -. 00190
1.984 -2.120 -.07200 .14860 .01840 -.00290 .07940 -.02460 .01920 -. 00620 
-.01030 -.00220
1.984 -1.110 -. 06600 .14600 .01450 -.00240 .03960 -.01180 .01040 -.00560 -.
00970 -.00190
1.984 -.100 -.06200 .14700 .01040 -.00140 -.00010 .00160 .00190 -.00600 
-.01090 -.00230
1.984 .900 -.06200 .14670 .00720 -.00050 -.03940 .01350 -.00590 -.00600 -.01070 
-.00250
1.954 1.900 -.06300 .14590 .00450 .00070 -.07800 .02630 -.01410 -.00590 -.01100 
-.00250
1.984 3.920 -.06500 .14680 .00210 .00190 -. 15390 .05100 -.02980 -.00550 -.
01040 -.00210i
1.984 5.920 -. 06800 .14630 -.00320 .00290 -.21340 .06620 -. 03900 -.00390 -.00660 -.
00150
GRADIENT .00156 -. 00040 -. 00273 .00082 -.03884 .01263 -.00812 .00004 -.00008 -. 0005
DATE t5 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE 24
AMES 97-616 IA2 01 TO S1 SRM A/A=12,ORB NOM (ROJ024) ( Z3 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 S.FT. XMRP 86.4167 FT.. BETA = .000 ELEVCN 
= .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRCN = 10.000 RUDDER 
= .000
BREP = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 5.000
SCALE = .0190
RUN NO. 62/ 0 RN/L = 2.06 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM Ct'M CY CYN COL CABORB CASTNK 
CASRMH
1.984 -3.640 -.23700 .16560 .03510 -.00820 -.00120 .00080 . .00420 .00000o 
.00880 .00220
1.984" - -1.690 -. 15600 .15880 .02720 -.00640 .00090 .00050 .00420 -.
00100 .00800 .00200
1.984 -.690 -. 11600 .15520 .02170 -.00480 .00090 .00030 .00450 -.
00130 .00660 .00170
1.984 .280 -.07700 .15220 .01620 -.00310 .00100 .00030 .00430 -.00130 
.00620 .00170
1.984 1.320 -. 03800 .15210 .01150 -. 00110 .00100 .00020 .00410 -.
00180 .00460 .00140
1.984 2.360 -. 00300 .15250 .01480 .00070 .00210 .00000 .00420 -.00120 
.00500 .00140
1.984 4.310 .07300 .15030 .00730 .00470 -. 00110 .00130 .00420 -. 00o100 .00430 .00130
1.984 6.320 .15400 .14680 -. 00260 .00770 -. 00210 .00060 .00470 .00010 .00320 
.00110
1.984 8.330 .23300 .14300 -. 00790 .01070 -. 00240 .00070 .00310 .00050 
.00100 .00060
1.984 10.340 .32000 .14320 -. 01790 .01330 -. 00320 .00040 .00250 .00030 -.
00150 -. 00030
GRADIENT .03874 -. 00183 -. 00348 .00166 .00007 .00002 -. 00001 -. 00012 -. 00062 
-. 00012
AMES 97-616 IA2 01 TO SI PC/PT=NM,,SRM A/A=8 (RBJO25) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHA = 
-5.000 ELEVON = .000
LREF = 50.t.000 FT. YMRP = .0000 FT. AILRCN = 
.000 RUDDER = .000O
BREF = 73.5000 FT. ZMRP = 4.00100 FT. PLUMES = 5.000
SCALE = .0190
RUN NO. 33/ 0 RN/L = 2.07 GRADIENT INTERVAL =-5.00/ 5-.00
MACH BETA CN CAF CLM CvBM CY CYN CBL CAO8RB 
CABTNK CABSRM
1.985 -4.120 -.25900 .15990 .00050 -.00180 .14730 -.04340 .02530 
-.00450 -. 00370 -. 00130
1.985 -2.110 -.25300 .15760 -. 00720 -. 00090 .07020 -. 01920 .01330 -.00470 
-. 00410 -. 00090
1.985 -1.120 -.25600 .15760 -.00790 -. 00080 .03400 -.00850 .00690 
-.00460 -.00420 -.00090
1.985 -.110 -. 25300 .15710 -.00810 -. 00070 -.00540 .00240 .00010 -.
00420 -. 00360 -. 00070
1.985 .890 -. 25300 .15620 -. 00840 -. 00030 -.04110 .01200 -. 00660 
-. 00420 -. 00390 -. 00070
1.985 1.900 -. 25600 .15700 -. 00790 -. 00050 -. 07930 .02350 -. 01360 
-. 00420 -. 00350 -. 00060
1.985 3.910 -.26300 .15890 -. 00440 -.00130 -.15360 .04510 -.02530 
-. 00420 -. 00220 -. 000130
1.985 5.910 -.27600 .16050 .01350 -. 00310 -.23450 .07120 -.03680 -.
00330 -. 00230 -. 00040
GRADIENT -. 000n45 -. 00016 -. 00051i .00008 -. 03743 .01091 -.00640 .00006 .00018 .00011O I
DATE 25 OCT 75 TABULATED SOURCE DATA, ARC 97-616 PAGE 25
AMES 97-616 IA2 01 TO Si PC/PT=NOM,SRM A/A=8 (RBJO26) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREP = 3155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHA = 5.000 ELEVON = .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRON = .000 RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 5.000
SCALE = .0190
RUN NO. 35/ 0 RN/L 2.08 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAP CLM CVBM CY CYN C3L CABORB CABTNK CABSRM
1.985 -4.110 .11700 .13680 -.00990 .00730 .14040 -. 04210 .02820 -.00520 -.n1220 -. o00250
1.985 -2.110 .1.700 .136i0 -.01100 .00800 .06880 -. 01900 .01340 -.00580 -.01330 -.00260
1.985 -1.110 .11700 .13590 -.01390 .00830 .03030 -. 00730 .00630 -.00570 -.01270 -.00260
1.985 -. 110 .11700 .13630 -. 01410 .00860 -. 00690 .00400 -.00020 -.00550 -.01240 -.00250
1.985 .890 .12400 .13680 -.01610 .00900 -. 04290 .01470 -.00560 -. 00510 -.01210 -.00250
1.985 1.890 .12100 .13740 -.01900 .01070 -. 07970 .02620 -.01380 -.00500 -.01190 -.00240
1.985 3.890 .11600 .13730 -. 01440 .01170 -. 15480 .05190 -.03010 -.00420 -.01090 -.00210
1.985 5.890 .11600 .13750 -.01590 .01280 -. 22890 .07340 -.04290 -.00330 -.00970 -.00200
GRADIENT .00026 .00011 -. 00086 .00056 -.03693 .01163 -.00713 .00015 .00020 .00005
AMES 97-616 IA2 01 TO S1 CMS,PC/PT=NOM,SRM A/A=8 (RBJO27) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = .000 ELEVON = .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRON = .000 RUDDER = .o000
BREP = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 5.000
SCALE = .0190
RUN NO. 4/ 0 RN/L = 2.60 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CwBM CY CYN CBL CAERB CABTNK CABSRM
1.600 -4.120 -.24700 .17530 .05100 -. 0450 .00120 -. 00050 .00040 .00230 .00740 .00220
1.600 -3.120 -.21600 .17250 .05820 -. 00510 .00550 -.00060 .00050 .00240 .00560 .00150
1.600 -2.090 -. 18400 .16900 .06730 -. 00570 .00510 -.00220 .00060 .00170 .00430 .00180
1.600 -1.080 -. 14400 .16590 .06320 -. 00350 .00700 -. 00240 .00020 .00180 .00 300 .00170
1.600 -. 100 -. 11200 .16540 .06910 -. 00290 .00380 -.00140 .00020 .00240 .00460 .00220
1.600 .900 -.07100 .16150 .06100 -. 00080 .00540 -. 00170 -. 00020 .00210 .00230 .00160
1.600 1.940 -. 03000 .15980 .05530 .00140 .00250 -. 00100 .00040 .00220 .00180 .00150
1.600 2.920 .01100 .15700 .04770 .00340 .00240 -. 00100 .00010 .00240 .00230 .00160
1.600 3.940 .05100 .15790 .03910 .00600 .00060 -. 00020 .00010 .00330 .00l130 .00140
1.600 5.940 .12700 .15440 .03380 .00790 .00120 - i.00010 -. 00120 .00460 .00070 .00090
1.600 7.950 .20900 .14940 .02810 .00990 -.00590 .00140 -.00020 .00410 -.00090 .00050
1.600 9.970 .28000 .14650 .02800 .01100 -.00180 -.00100 -.00060 .00330 -.00140 .00040
GRADIENT .0n3732 -. 00230 -. 00174 .00140 -.00031 .00005 -.00005 .00009 -.00066 -. 00006
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 PAGE 26
AMES 97-616 IA2 01 TO St 1MS,PC/PT=NCM,SRM A/A=8 (RBJO28) ( C3 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHA -5.000 ELEVON 
= .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRON = .000 
RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 5.000
SCALE = .0190
RUN NO. 5/ 0 RN/L = 2.54 GRADIENT INTERVAL =-5.00/ 5.00
MACH BETA CN CAF CLM CwBM CY CYN 
CBL CABORB CABTNK CABSRM
1.600 -4.170 -.30800 .18010 .07210 -.00930 .16910 -.05520 .04010 .00400 
.01120 .00270
1.600-- -3.170 -.30800 .18000 .07020 -.00860 .13090 -.04270 .03140 
.00340 .01120 .00270
1.600 -2.160 -.30400 .18000 .06850 -.00800 .08920 -.02920 .02220 
.00280 .01100 .00260
1.600 -1.150 -. 30200 .17870 .06550 -.00690 .04660 -.01540 .01110 
.00250 .01030 .00260
1.600 -. 150 -.29900 .17960 .06430 -.00600 .00360 -.00130 .00030 .00250 .01000 
.00280
1.600 .860 -. 30000 .17850 .06400 -.00520 -.04110 .01190 -.01020 .00240 
.01010 .00290
1.600 1.860 -. 30100 .17890 .06500 -.00510 -.07900 .02510 -.02070 
.00250 .01020 .00280
1.600 2.870 -. 30600 .17890 .06890 -.00510 -. 12070 .03810 -.02970 
.00350 .01090 .00280
1.600 3.880 -.30700 .17820 .06800 -.00490 -. 16910 .05210 -.03770 .00390 
.01100 .00280
1.600 5.880 -.30900 .17730 .06850 -.00450 -.24660 .07890 -. 05530 
.00510 .01220 .00310
1.600 7.900 -.30900 .17580 .06160 -.00430 -. 32900 .09900 -.06450 .00530 
.01030 .00270
GRADIENT .00030 -. 00022 -.00048 .00059 -. 04194 .01338 -. 00997 -.00001 
-.00006 .00002
AMES 97-616 IA2 01 TO Sl aMS,PC/PT=NOCM.SRM A/A=8 (RBJO29) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XRP = 86.4167 FT. ALPHA = .000 ELEVON 
= .000
LREF = 50.8000 FT. YMRp = .0000 FT. AILRON = 
.000 RUDDER = .000
BREF = 73.5000 FT. ZRP = 4.0000 FT. PLUMES = 5.000
SCALE = .0190
RUL NO. 6/ 0 RN/L = 2.54 GRADIENT INTERVAL =-5.00/ 5.00
MACH BETA CN CAF CLM CVBM CY CYN COL CABCRB CABTNK CABSRM
1.600 -4.160 -.12100 .16620 .07600 -.00760 .16880 -.05390 .04060 .00260 .00350 .00210
1.600 -3.170 -.12200 .16520 .07290 -.00630 .12870 -. 04100 .03100 
.00260 .00290 .00180
1.600 -2.160 -.12000 .16450 .07100 -.00470J .08970 -. 02930 .02040 
.00250 .00320 .00180
1.600 -1.150 -.11900 .16580 .06950 -.00350 :.05050 -. 01740 
.01130 .00260 .00310 .00180
1.600 -. 150 -.11700 .16450 .06710 -.00260 .00330 -. 00140 -.
00040 .00250 .00300 .00180
1.600 .860 -.11600 .16160 .06110 -.00150 -.03800 .01260 -.
01110 .00110 .00220 .00140
1.600 1.870 -.11700 .16490 .06800 -.00120 -.07950 .02640 -.02050 
.00250 .00240 .00160
1.600 2.880 -. 12100 .16440 .06960 -.00940 -. 11990 .03810 -.
03000 .00260 .00220 .00160
1.600 3.880 -. 12300 .16300 .06690 .00040 -. 15940 .0X4960 -.
03860 .00150 .00170 .00140
1.600 5.900 -. 12500 .16300 .06790 .00190 -. 24210 .07550 
-.05730 .00220 .00340 .00160
1.600 7.920 -. 12300 .16320 .05990 .00350 -. 31740 .09640 -.06810 .00330 
.00790 .00220
GRADIENT .00017 -. 00031 -. 00i00 .00097 -. 04116 .01313 -.01000 -.00010 -.00020 -.00007
DATE 25 OCT 75 -TABULATED SOURCE DATA, ARC 97-616 PAGE 27
AMES 97-616 IA2 01 TO $1i OMS,PC/PT=NOM,SRM A/A=8 (RBJ030) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHA = 5.000 ELEVON= .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRCON = .000 RUDDER = .000
CREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 5.000
SCALE = .0190
RUN NO. 7/ 0 RN/L = 2.54 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM 06M CY CYN CL CABORB CABTNK CABSRM
1.600 -4.140 .08800 .15100 .03450 .00320 .15950 -.04830 .03510 .00280 -.00110 .00090
1.600 -3.150 .08600 .15230 .03610 .00440 .12040 -.03650 .02680 .00270 .00000 .00090
1.600 -2.150 .08500 .15300 .03610 .00590 .07740 -.02260 .01670 .00280 .00030 .00110
1.600 -1.150 .09200 .15510 .03470 .00700 .03960 -.01180 .00800 .00380 .00010 .00090
1.600 -. 150 .09000 .15460 .03550 .00710 .00050 .00040 -. 00070 .00360 .00060 .00100
1.G00 .850 .08900 .15290 .03880 .00780 -. 04070 .01290 -. 00920 .00350 .00160 .00140
1.600 1.860 .09200 .15160 .03240 .00870 -. 07660 .02380 -. 01730 .00180 -. 00020 .00090
1.600 2.850 .08800 .15100 .03260 .00960 -. 11840 .03640 -. 02730 .00210 .00020 .00090
1.600 3.860 .09300 .15080 .03180 .01030 -. 15760 .04880 -.03690 .00270 .00090 .00100
1.600 5.860 .09200 .15120 .03010 .01180 -. 24160 .07320 -. 05340 .011350 .00280 .00130
1.600 7.870 .09400 .15110 .02630 .01250 -. 32110 .09270 -. 06610 .00420 .00360 .00150
GRADIENT .00062 -. 00016 .00041 .00084 -. 03954 01207 -.00892 -. 00008 .00015 .00001
AMES 97-616 IA2 01 TO S1 M=.9 NOZ,PC/PT=.82 NOM (RBJO31) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = .000 ELEVON = .000
LREF = 50.8000 FT. Y.RP = .0000 FT. AILRON = .000 RUDCER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = 2.000
SCALE = .0190
RUN NO. 74/ 0 RN/L = 3.43 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CWBM CY CYN CBL CABORS CABTNK CABSRM
1.600 -4.080 -.23200 .16750 .00880 -.00610 -.00020 -.00060 .00100 .00570 .01600 .00400
1.600 -2.070 -. 16500 .16420 .03010 -. 00680 .00360 -.00020 .00070 .00580 .01560 .00410
1.600 -1.050 -. 12200 .16130 .02710 -.00460 .00280 -.00030 .00070 .00570 .01510 .00410
1.600 -. 070 -. 08400 .15910 .02440 -.00290 .00220 -.00050 .00090 .00550 .01440 .00400
1.600 .930 -. 04300 .15680 .01760 -. 00060 .00290 -. 00040 .00080 .00540 .01410 .00400
1.600 1.960 -. 00400 .15840 .01520 .00190 .00260 -. 0001.0 .00030 .00620 .01730 .00450
1.600 3.990 .08300 .15430 -. 00360 .00750 .00060 .000o60 .00000 .00660 .01750 .00440
1.600 5.950 .16700 .14990 -. 02620 .01250 -. 00280 .00160 -. 00070 .00700 .01680 .00430
1.600 7.960 .24700 .14560 -. 02940 .01400 -. 00580 .00170 -. 00090 .00710 .01490 .00300
!.600 9.940 .32800 .14210 -.03310 .01650 -. 00610 .00170 -. 00310 .00560 .01230 .00310
GRADIENT .03925 -. 00163 -. 00211 .00179 .00003 .00012 -. 00011 .00010 .00020 .00005
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE 28
AMES 97-616 IA2 01 TO St M=.9 NOZ,PC/PT=1.1 NOM (RBJ03S2) ( 
23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA 
= .o000 ELEVON = .000
... 
.... . . ' ... '' -
A-RO ' O O R ER na . o
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRN .000 RUDD
BREF - 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 2.000
SCALE .0190
RUN NO. 75/ 0 RN/L = 2.71 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM C%.M 
CY CYN CBL CABCOB CABTNK . CABSRH
1.600 -4.100 -.22100 .16380 -.01000 -. 00390 
.00210 -.00090 .00100 .00350 .00890 .00250
1.600 -2.110 -. 15700 .160o00 .01440 -. 00560 .00240 
.00020 .00120 .00370 .00680 .00240
1.600 -1.030 -. 11600 .15670 .01350 -. 00350 .00260 
-. 00010 .00090 .00400 .00640 .00240
1.600 -. 040 -. 07900 .15510 .01170 -. 00170 .00330 
-. 00050 .00110 .00410 .00660 .00240
1.600 .960 -. 04000 .15210 .00740 .00040 .00230' 
-. 00020 .00050 .00410 .00630 .00230
1.600 1.930 .00000 .15090 .00260 .00250 .00110 
.00060 -. 00020 .00390 .00570 .00220
1.600 3.970 .08400 .15170 -. 01420 .00750 -. 00120 
.00140 .00000 .00490 .00650 .00220
1.600 5.940 .1ci00 .14790 -. 03360 .01210 -. 00340 
.00230 -. 00050 .00510 .00610 .00200
1.600 7.990 .24100 .14310 -. 02710 .01300 -. 00630 
.00210 -. 00100 .00510 .00530 .00170
1.600 9.990 .30500 .13920 -. 01200 .01240 -. 00710 
.00190 -. 00160 .00300 .00350 .0014C
GRADIENT .03801 -. 00168 -. 00109 .00155 -. 00038 .00023 
-. 00017 .00014 -. 00028 -. 00004
AMES 97-616 IA2 01 TO Si W-3.0 NOZ,PC/PT=NOM (RBJ033) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = .000 ELEVR 
.000
LREF = 50.8000 FT. YMRPp = .0000 FT. AILRN 
= .00 RUDDER = .000
CREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = 2.000
SCALE = .0190
RUN NO. 78/ 0 RN/L = 1.82 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM C~M 
CY CYN CSL CASRB CABTNK CABSRH
1.600 -5.990 -.19100 .15130 -.03840 .00330 -. 00870 .00510 -. 00070 
-. 00490 -. 01470 -.00250
1.600 -2.030 -. 13600 .14520 -.01350 .00000 -. 00870 
.00560 -. 00100 -. 00590 -. 01690 -. 00320
I100 -. 960 -. 10300 .14270 -. 00610 .00000 -.00820 
.00520 -. 00010 -. 00570 -.01800 -.00330
1.00 -.040 -. 07000 .14030 -. 00010 .00040 -. 00800 .00500 -. 00020 
-. 00570 -.01900 -. 00330
1.600 .990 -. 03700 .13820 .00050 .00180 -. 00970 
.00520 -. 00010 -. 00560 -. 01940 -. 00350
1.600 2.040 -. 00100 .13550 -. 00060 .00350 -. 00950 
.00530 -. 00050 -. 00520 -. 01850 -. 00350
1600 3.960 .07800 .13200 -. 01450 .00740 -. 01190 
.00620 -. 00060 -. 00530 -. 02040 -. 00360
1.600 6.000 .14500 .12690 -.01310 .00810 
-.01360 .00690 -.0010 -. 00550 -. !1950 -. 00360
1.600 8.040 .21100 .11390 -. 01120 .00880 -. 01490 
.00440 -. 00060 -. 00580 -. 02110 -. 00370
1.600 10.010 .27500 .10540 -.00600 .00940 
-.0162t .00550 -.00120 -.00780 -.02190 -.00390
GRADIENT .03370 -. 0241 .00306 .0060 -. 00038 .00009 .00003 -.
00000 -. 00065 -.00012
DATE 25 OCT'73 YABULATED SOURCE DATA, ARC 97-616 
PAE 2
AMES 97-616 IA2 01 TO S1 M=3.0 NOZ,PC/PT=1.2 NOM (RBJ034) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC 
DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = 
.000o ELEVON = .000
LREF = 50.8000 FT. .YMRP = .0000 FT. AILRON = 
.000 RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES 
= 2.o000
SCALE = .0190
RUN NO. 79/ 0 RN/L = 1.78 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CZM CY CYN CEL CABORB CABTNK 
CABSRM
1.600 -4.060 -. 18600 .14740 -. 05110 .00450 -. 01160 .00610 -.00030 -.
00880 -. 02100 -.00410
1.600 -2.070 -. 12900 .14010 -. 02600 .00130 -. 01090 .00720 -. 00110 -. 00940 
-.02260 -. 00500
1.600 -1.010 -.09500 .13670 -.02050 .00060 -.01020 .00600 -. 00010 -. 00930 
-.02290 -. 00500
1.600 -.030 -. 06100 .13490 -.01400 .00130 -.00940 ;.00570 .00020 
-.00900 -.02500 -.00500
1.600 .980 -. 03200 .13250 -.00780 .00250 -.00900 .00590 -.00010 -.00890 -.02700 
-.00520
1.600 1.990 .00300 .13010 -. 00830 .00420 -. 01110 .00640 -. 00040 -. 00860 
-.02660 -. 00540
1.600 3.970 .07900 .12650 -. 02050 .00810 -. 01200 .00660 -. 00060 -. 00840 
-. 02860 -. 00560
1.600 6.000 .13900 .12330 -,00970 .00870 -. 01390 .00740 -. 00020 -. 00860 
-.02740 -. 00530
1.600 8.000 .19600 .11540 .0006 0 .00820 -. 01370 .00450 -. 00030 -. 00940 
-. 02950 -. 00580
1.600 10.000 .25900 .09920 .00740 .0 0870T -. 01490 .00430 -. 00090 -. 01070 
-. 02980 -. 0057C
GRADIENT .03284 -.00255 .00405 .00052 -. 00002 .00001 .00001 .00009 -. 00101 
-. 00017
AMES 97-616 IA2 01 TO St M=3.0 NOZ,PC/PT=0.8 NOM (RBJO35) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000r SQ.FT. XMRP = 86.4167 FT. BETA = .000 ELEVON = 
o.000
LREF = 50. 8000 FT . YMRP = .0000 FT. AILRON = .000 RUDDER 
= .000
BREF = 73.5000 FT. ZHRP = 4.0000 FT. PLUMES = 2.000
SCALE = .0190
RUN NO. 80/ 0 RN/L = 1.74 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CuM CY CYN CBL CABCR8 
CABTNK CABSRM
1.600 -3.990 -. 20500 .15660 -. 01720 .00050 -.00730 .00360 .00030 
-.00150 -.00490 -.00020
1.600 -1.990 -. 14600 .15080 .00140 -.00160 -.00920 .00520 -. 00040 -.00290 
-.00980 -. 00150
1.600 -1.000 -. 11000 .14810 .00780 -.00120 -. 00770 .00440 .00010 -. 00240 
-.00960 -.00150
1.600 -.010 -. 07600 .14580 .00770 .00010 -.00720 .00450 -. 00010 
-.00250 -. 01100 -. 00160
1.600 1.000 -. 03700 .14300 .00730 .00150 -.00830 .00450 -. 00060 -.00260 -.
01090 -.00150
1.600 2.000 -.00400 .14090 .00440 .00320 -.0092n0 .00520 -. 0050 
-.00260 -.01050 -.00150
1.600 4.020 .07400 .13670 -. 00720 .090730 -.01050 .00600 -.00110 
-.00250 -.01170 -.00160
1.600 6.000 .14400 .13320 -. 00940 .00920 -. 01360 .00690 -. 00120 -.
00270 -. 01200 -. 00190
1.600 8.020 .21200 .12690 .-. 00670 .00940 -. 01670 .00600 -. 00030 -.
00320 -. 01270 -. 00180
1.600 10.020 .28300 .19970 -. 00910 .00990 -. 01650 .00560 -. 00080 -. 005z20 
-. 01330 -. 0'0210
GRADIENT .03506 -. 00249 .00107 .094 -. 00032 .00023 -. 00015 -. 00009 -. 00071 -. 00013
DATE Z3 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
'ACE 30
AMES 97-616 IAZ 01 TO SI NO PLUMES (RBJSOt) ( 23 JAN T73 
)
REFERENCE DATA PARAMETRIC 
DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA 
= .000 ELEVON = .000
LREF 50.8000 FT% YMRP = .0000 FT. 
AILRON = .000 RUDDER = .00
BREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = .000
SCALE = .0190
RUN NO. 502/ 0 RN/L = 2.54 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM ClBM CY CYN 
CBL CABORB CASTNK CABSRM
1.600 3.910 -. 27000 ;18410
- - 
.09500 -. 01270 .00230 -. 00060 .00130 .01640 .04190 
.01090
1.600 -2.920 -.22800 .18160 .08560 -. 01060 .00400 
-.00080 .00070 .01640 .04190 .01090
1.600 -1.930 -.18800 .17880 .07980 -. 00850 .00370 
-.00050 .00010 .01670 .04210 .01080
1.000 -.930 -.14100 .17540 .07080 -.00580 .00390 
-.00020 .00070 .01700 .04240 .01080
1.600 .070 -.09900 .17220 .06270 -. 00360 .00490 -. 00140 
.00060 .01740 .04250 .01080
1.600 1.040 -. 05600 .16990 .05190 .00100 .00390 
-. 00080 .00080 .01740 .04130 .01950
1.600 2.069 -. 01400 .16820 .04160 .00180 .00280 
-.00030 .00100 .01750 .n4030. .0130
1.600 3.11n .02700 .16530 .03050 .00440 .00140 
.00P50 .00000 .01770 .3970 .1020
1.600 4.060 .07200 .16320 .01790 .00l700 .00200 
.00060 -. 0,070 .01781 .03970 .01020
1.600 6.040 .15700 .15660 -. 00710 .01210 -. 00150 
.0L0170 -. 00090 .01850 .04130 .01060
1.600 8.050 .25300 .15590 -. 03300 .01700 -.
00300 .00140 -.00130 .01810 .04050 .01030
1.600 10.060 .34500 .15290 -. 05440 .02080 
-. 00690 .00200 -. 00160 .01710 .03990 .01100
GRADIENT .04282 -. 00266 -. 00950 .00249 -. 00018 .00014 -. 00014 
.00019 -. 00034 -. 00010
RUN NO. 531/ 0 RN/L = 2.07 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CBM CY CYN 
. CBL CABORB CABTNK CABSRM
1.985 -3.580 -. 257N .1700 .077 940 -.00880 -.00260 .00080 .00030 .01340 .03530 .00910
1.985 -1.600 -. 17300 .16900 .06340 -. 00560 -.
00230 .00090 .00040 .01310 .03430 .00870
1.985 -. 570 -. 1310 .16620 .05510 -. 00410 -. 00120 
.00040 .00050 .01310 .03340 .00860
1.985 .400 -. 0920 .16330 .04680 -. 00190 -. 00190 .00090 .00060 .01300 .03310 .00840
1.985 1.430 -. 05100 .16170 .03870 .00040 -. 00200 
.00100 .00020 .01300 .03230 .00820
1.985 2.420 -. 00900 .16000 .03180 .00 290 -. 00380 
.00170 .0010 .01300 .03160 .00800
1.985 4.43n0 .07400 .15690 .01960 .00760 -.
00490 .00240 -. 00010 .01310 .02980 .00760
1.985 6.450 .152n00 .15480 .01010 .01110 -. 00650 
.00270 -.00030 .01330 .02940 .00760
1.985 6.42n0 .23400 .15190 .00300 .01370 -. 00880 .00320 -.00110 .01400 .03000 .00770
1.985 10.400 .32200 .1480 -. 00960 .01630 -. 00790 
.00300 -. 00070 .01450 .03030 .00770
GRADIENT .4116 -. 00248 -.00758 .00207 -. 00031 .00020 -.00006 -. 00004 -. 00068 -. 00019
DATE 25 OCT 75 TABULATED SOURCE DATA, ARC 97-616 PAGE 31
AMES 97-616 IA2 01 TO SI NO PLUMES (RBJSOI) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = .000 ELEVON = .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRN = .000 RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = .000
SCALE = .0190
RUN NO. 544/ 0 RN/L = 1.73 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CWBM CY CYN CBL CABORB CABTNK CABSRM
2.170 -3.310 -. 24800 .17480 .07490 -. 00680 -. 00f-530 .00100 .00040 .01230 .03330 .00840
2.170 -1.310 -. 15900 .16900 .06080 -. 00400 -.00380 .00040 .00060 .012n00 .03120 .00790
2.170 -.280 -. 11500 .16470 .05410 -. 00200 -.00390 .00070 .00040 .01220 .03090 .00780
2.170 .680 -. 07100 .16140 .04640 -. 00020 -.00340 .00100 .00020 .01210 .03030 .00760
2.170 1.680 -. 03100 .15830 .03920 .00160 -.00400 .00150 .00000 .01210 .02950 .00750
2.170 2.720 .01200 .15530 .03030 .00350 -.00490 .00160 .00010 .01200 .02820 .00720
2.170 4.700 .09400 .15110 .01380 .00720 -. 00490 .00230 .00010i .01180 .02670 .00680
2.170 6.660 .16900 .14790 .00400 .01000 -.00820 .00320 -.00020 .01210 .02690 .00690
2.170 8.730 .24100 .14670 .00340 .01180 -.01130 .00410 -.00120 .0110 .02570 .00660
2.170 10.720 .32300 .14520 -.00310 .01380 -.01160 .00400 -o.00110 .01210 .02610 .00660
GRADIENT .04265 -. 01306 -. 00762 .00177 -.01002 .00020 -.000106 -.00005S -. 00080 -. 00019
DATE 23 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE 32
AMES 97-616 IA2 01 TO St NO PLUMES (RBJ522) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHA = 
.000 ELEVON = .000
LREF = 50.8000 FT. YMRP = ..0000 FT. 
AILRON = .DOO RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = .000
SCALE = .0190
RUN NO. 503/ 0 RN/L = 2.52 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CL VBM CY CYN 
CBL CAB~RB CABTNK CABSRM
1.600 -4.180 -.11100 .17280 .06540 -.00850 .17690 -.05680 .04330 
.01810 .04070 .01060
1.600 -3.170 -.11200 .17440 .06720 -.00740 .13510 -.
04310 .03340 .01740 .04030 .01040
1.600 -2.160 -.11300 .17T370 .06740 -. 00630 .09100 -.02950 .02330 
.01710 .04130 .01050
1.600 -1.150 -.11100 .17390 .06650 -.00490 .04990 -.
01610 .01250 .01700 .04140 .01050
1.600 -. 140 -.11100 .17310 .06590 -.00410 .00470 -.00140 .00160 .01700 
.04190 .01060
1.600 .860 -.11100 .17330 .06460 -.00290 -.03620 .01280 
-.01000 .01700 .04120 .01060
1.600 1.870 -.11300 .17370 .06590 -.00190 -.07840 .02610 
-.02030 .01730 .04120 .01070
1.600 2.880 -.11200 .17440 .06670 -. 00070 -. 12040 .03910 
-.03050 .01760 .04110 .0107
1.5O0 3.890 -. 11600 .17420 .06740 .00030 -. 16470 
.05360 -.04050 .01850 .04120 .01070
1.600 5.900 -. 11400 .17370 .06450 .00210 -.24810 .08120 
-. 06000 .01930 .04130 .01070
GRADIENT -.00033 .00008 .00003 .00109 -.04228 .01369 
-. 01052 .00004 .00007 .00003
RUN NO. 534/ 0 RN/L = 2.07 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF eLM LE M CY CYN C6L 
CADORB CABTNK CABSRM
1.985 -4.130 -.10200 .16540 .04950 -.00570 .15980 
-.05850 .03660 .01410 .03370 .00850
1.985 -2.110 -.10100 .16510 .04940 -. 00360 .08120 -.03030 .01960 
.01350 .03330 .00850
1.985 -1.110 -. 10100 .16470 .04960 -. 00310 .04130 -.01540 
.01050 .01330 .03320 .00850
1.905 -. 110 -.10300 .16380 .05050 -.00220 -. 00090 .0060 
.00090 .01330 . .03370 .00860
1.985 .900 -. 10300 .16420 - .05070 -.00150 -.04440 
.01670 -.00590 .01340 .03390 .00860
1.985 1.900 -. 10400 .16460 .05120 -. 00040 -. 08730 .03280 
-. 01870 .01360 .03350 .00870
1.9805 3.910 -. 10500 .16580 .05230 .00130 -.16840 .06190 
-. 03600 .01410 .03400 .00880
1.905 5.930 -. 10700 .16630 .05360 .00310 -. 24870 .08960 
-.05160 .01450 .03450 .00880
GRADIENT -.00047 .00000 .00038 .00085 -. 04113 .01517 
-. 00916 .00001 .00005 .00004
RUN NO. 547/ 0 RN/L = 1.74 GRADIENT INTERVAL = -5.00/ 5.00
MAOI BETA CN CAF CLM CWBM CY CYN 
CBL CABCRB CABTNK CABSRH
2.171 -4.140 -.07700 .16350 .04610 -. 00330 .15170 
-.05350 .03230 .01260 .03100 .00780
2.171 -2.140 -.07700 .16240 .04570 -. 00190 .07640 
-. 02770 .01740 .01230 .03020 .00760
2.171 -1.130 -. 07700 . .16210 .04620 -.00130 .03730 -. 01350 
.00890 .01220 .03000 .00760
2.171 -. 130 -.07700 .16190 .04640 -. 00060 -. 00050 .00020 
.o00080 .01210 .02980 .00760
2.171 .870 -. 07800 .16270 .04710 .00020 -. 04410 
.01580 -. 00630 .01210 .03000 .00760
2.171 1.870 -. 07800 .16290 .04730 .00090 -. 08360 
.02990 -. 01660 .01220 .03020 .00770
2.171 3.860 -.08100 .16400 .04970 .00250 -. 15970 .05600 
-. 03190 .01240 .03090 .00790
2.171 5.890 -.08100 .16550 .05160 .00390 -. 23570 .08120 
-. 04620 .01280 .03110 .00790
GRADIENT -.00045 .0009n .n4 .00044 0072 -. 03912 .01384 -. 00812 -. 00003 -. 00001 
.00001
DATE 25 OCT,73.. ., .. TABULATED SOURCE DATA, ARC 97-616 PAGE 33
AMES 97-616 IA2 01 TO St NO PLUMES (RBJ524) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF m 3155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHA = -5.000 ELEVON = .000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRCN = .000 RUDDER = .000
SREF = 73.5000 FT.- ZMRP-- -- 4 .n000 FT. PLUMES = .000
SCALE = .0190
RUN NO. 533/ 0 RN/L = 2.07 GRADIENT INTERVAL -5.00/ 5.00
MACH BETA CN CAF CLM CWoBM CY CYN CBL CABORB CABTNK CABSRM
1.985 -4.110 -.31500 .18220 .09330 -.01569 .16410 -.05920 .03390 .01390 .03610 .00910
1.985 -2.110 -.31600 .18189 .09460 -.01230 .08550 -.03140 .01810 .01370 .03670 .00930
1.985 -1.120 -.31700 .18109 .09520 -.01160 .04120 -.01569 .00939 .01370 .03680 .00940
1.985 -. 110 -.31600 .18029 .09450 -.01090 -.00169 .00030 .00050 .01370 .03700 .00940
1.985 .890 -.31900 .18040 .09560 -.01009 -. 045009 .01630 -.00839 .01380 .03710 .00950
1.985 1.900 -. 31809 .18040 .09620 -. 00920 -. 08690 .03130 -. 01680 .014.00 .03730 .00960
1.985 3.900 -. 32100 .18100 .09680 -.00810 -. 16910 .06000 -.03260 .01440 .03820 .00970
1.985 / 5.910 -. 32500 .18190 .09780 -.00670 -. 25050 .08690 -.04670 .01450 .03809 .00960
GRADIENT -.00090 -.00019 .00042 .00071 -. 04193 .01507 -.00840 .0006 .00024 .00007
AMES 97-616 IAZ 01 TO Si NO PLUMES (RBJ525) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SG.FT. XRP = 86.4167 FT. ALPHA = 5.000 ELEVON = .000
LREF= 50.8000 FT. YMRP = .0000 FT. AILRCN = .000 RUDDER = .000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLLt ES = .009
SCALE = .0190
RUN NO. 535/ 0 RN/L = 2.08 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM C hBM CY CYN CEL CABORB CABTNK CABSRM
1.985 -4.100. .11000 .15630 .01740 .00590 .15670 -.05630 .03580 .01380 .03090 .00790
1.985 -2.100 .11000 .15650 .01640 .00800 .07580 -.02680 .01780 .01350 .03030 .00770
1.985 -1.110 .11000oo .15660 .01580 .00890 .03460 -.01240 .00920 .01340 .03010 .00770
1.985 -. 110 .10900 .15610 .01610 .00930 -.00570 . .00260 -. 00040 .01330 .03000 .00760
1.985 .890 .10900 .15580 .01630 .01030 -. 04-490 .01690 -. 00940 .01340 .03020 .00760
1.985 1.890 .11000 .15600 .01670 .01140 -.08460 .03140 -.01840 .01380 .03060 .00780
1.985 3.890 .10600 .15640 .01920 .01270 -. 16590 .06130 -. 03700 .01420 .03060 .00790
1.985 5.880 .10500 .15630 .01980 .01350 -.24880 .09070 -.05360. .01450 .03170 .00810
GRADIENT -. 00041 -.00003 .00020 .00084 -.04031 .01469 -.00911 .00005 -. 00001 .00000
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 PAGE 34
AMES 97-616 IA2 01 TO Sl NO PLUMES (RBJ511) (23 JAN 73
REFERENCE DATA PARAMETRIC 
DATA
SREF = 5155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = .000 ELEVCN = 10.000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRON = 
.000 RUDDER = 10.000
REF = 73.5000 FT. ZMRP = 4.0000 PT. PLUMES = .000
SCALE = .0190
kUN NO. 516/ 0 RN/L = 2.60 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAP CLM C.BM CY CYN CBL 
CABORB CABTNK CA3SRM
1.600 -3.870 -.21500 .19020 .02390 -.00710 .01980 -.01870 .00970 
.01700 .04010 .01050
1.600 -1.940 -. 13200 .18410 .00910 -.00230 .01760 -.01780 .00990 .01780 
.04020 .01040
1.600 -.950 -. 09200 .18130 .00130 .00020 .02090 -.01820 .01010 .01810 
.03990 .01020
1.600 .080 -. 04800 .17850 -.00600 .00250 .01810 -.01760 .00910 .01830 
.03930 .01000
1.600 1.080 -.00900 .17600 -.01500 .00510 .01780 -.01720 .00950 .01890 
.03840 .00980
1.600 2.050 .03600 .17360 -.02620 .00770 .01750 -.01690 .00820 .01930 
.03760 .00960
1.600 4.000 .!1900 .16960 -.04640 .01330 .01350 -.01490 .00790 .01990 
.03640 .00930
1.600 6.073 .21000 .16640 -. 07260 .01850 .01310 -.01440 .00680 .01950 
.03630 .00920
1.600 8.050 .29800 .16360 -.09570 .02380 .00900 -.01400 .00700 .02020 
.03560 .009)0
1.600 10.070 .39200 .16010 -.11220 .02750 .00730 -.01350 .00600 .01890 
.03440 .00870
GRADIENT .04232 -.00262 -.00888 .00257 -.00069 .00043 -. 00027 .00037 -.00052 
-.00016
RUN NO. 548/ 0 RN/L = 2.08 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CBM CY CYN CBL CABCRB 
CABTNK CABSRM
1.935 -3.600 -. 21600 .18260 .03490 -. 00440 .01020 -.01310 .00730 .01380 
.03470 .00890
1.985 -1.560 -. 12600 .17540 .01430 -. 00120 .01020 -.01240 .00690 .01370 
.03280 .00840
1.985 -. 590 -.08500 .17220 .00380 .00080 .00970 -.01230 .00670 .01350 
.03200 .00820
1.985 .430 -.04300 .1697n -.00640 .00300 .01040 -.01250 .00710 .01350 
.03110 .00790
1.985 1.420 -.00300 .16800 -.01560 .00530 .00960 -.01210 .00670 .01350 
.03000 .00770
1.985 2.430 .03900 .16580 -.02430 .00790 .00970 -.01210 .00670 .01360 
.02890 .00730
1.985 4.420 .11800 .16350 -.03480 .01230 .00890 -.01130 .00620 .01350 .02670 
.00680
1.985 6.390 .19100 .16100 -.04000 .01530 .00660 -.01020 .00560 .01370 
.02600 .00660
1.985 8.430 .27000 .15880 -.04440 .01800 .00420 -.00979 .00530 .01420 .02580 .00660
1.985 10.440 .35800 .15650 -.05390 .02040 .00470 -.00980 .00490 .01440 
.02500 .00630
GRADIENT .04155 -.00237 -.00893 .00213 -.00015 .00019 -. 00011 -.00003 -.00099 
-.00026
RUN NO. 558/ 0 RN/L = 1.72 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM OHM CY CYN CBL CABORB 
CABTNK CABSRM
2.171 -3.310 -.21300- .17810 .03240 -.00330 .00910 -.01160 .00610 .01250. 
.03220 . .00800
2.171 -1.340 -. 12500 .17140 .01850 -.00050 .00980 -.01150 .00610 
.01280 . .03040 .00770
2.171 -.330 -.08100 .16880 .01090 .00140 .00930 -.01110 .00600 
.01250 .02950 .00750
2.171 .690 -. 03800 .16600 .00250 .00340 .00990 -.01080 .00600 
.01240 .02850 .00720
2.171 1.670 .00500 .16270 -.00620 .00520 .00980 -. 01040 .00550 .01240 
.02770 .00700
2.171 2.660 .04200 .15970 -.01370 .00700 .00970 -. 01050 .00500 .01220 
.02680 .00670
2.171 4.680 .12400 .15560 -. 02970 .01060 .00830 -. 00960 .00510 .01200 .02480 
.00620
2.171 6.680 .19900 .15320 -.03680 .01360 .00590 -. 00840 .00500 .01210 
.02390 .0060 0
2.171 8.680 .26900 .15190 -.03530 .01520 .00190 -. 00690 .00400 .01200 .02300 
.00580
2.171 10.660 .35000 .15140 -.03930 .01690 .00150 -.00680 .00390 .01200 
.02230 .00550
GRADIENT .04213 -. 00Z85 -. 00786 .00177 -. 00007 .00026 -. 00016 -. 00008 -. 00092 -.00023
DATE 25 OCT 73 TABULATED S ORCE DATA, 
ARC 97-616 PAGE 35
AMES 97-616 IA2 01 TO St NO PLUMES (RBJ512) 
( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT, XMRP = 86.4167 FT. ALPHA 
= Oo.000 ELEVON = 10.000
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRON = .000 RUDDER .. 0
EREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES 101
SCALE =- .0190
RUN NO. 517/ 0 RN/L = 2.55 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM C'.sM CY 
CYN CBL CABORB CABTNK CABSRM
1.Gr0 -4.170 -.06000 .17950 -. 0013250 -.00260 
.18710 -.07160 .05130 .01940 .0l3980 .01030
1.600 -2.150 -. 06200 .17900 -.00170 -. 00030 
.10460 -. 04540 .03080 .01910 .03940 .01020
1.600 -1.150 -. 06300 .17900 -.00180 .00090 .06340 -.
03220 .02100 .01900 .03960 .01010
1.650 -. 140 -. 06000 .17870 -. 0290 .00200 
.01i880 -.01770 .01980 .01880 .n4000 .01020
1.600 .870 -. 06100 .17870 -.00310 .0031 0 -. 02370 
-. 00350 -. 00090 .01840 .03930 .010201
1.600 1.870 -. 0630 .17901 -. 00200 .04203 -. 06290 
.00920 -. 116 .018403 .03930 .01030
1.600 3.890 -. 06200 .17910 -. 00300 .001640 -.14830 
.03680 -. 3070 .01890 .03990 .010140
1.600 5.900 -.06300 .17780 -. 00650 .00850 -.
2351l .06690 -.05230 .02060 .04040 .01050
GRADIENT -.00019 -.00004 -.00009 ,00112 -.04170 
.01351 -.01028 -.00009 -. 001100 .00002
RUL NO. 549/ 0 RN/L = 2.08 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CBnM 
CY CYN CDL CABCSRB CABTNK CABSRM
1.985 -4.110 -.06400 .17060 .00230 -.00140 
.17620 -.07260 .04320 .01470 .03260 .100830
1.985 -2.110 -.06400 .16950 .00160 .00050 .09390 
-.04300 .02550 .01420 .03230 .00820
1.985 -1.12 -. 06400 .16890 .00210 .00110 .05490 
-. 02870 .01680 .01410 .03220 .0820
1.985 -. 1001 -. 116300 .16920 .0018f .X0190 .01260 
-. 01309 .t31720 .01370 .03190 .00820
1.985 9010 -.06500 .16900 .X0160 .00290 -. 03089 
.00340 -. 00290 .01380 .03210 .00820
1.985 1.900 -. 06500 .16890 .00130 .110400 -. 07220 .01930 -.
01270 .01390 .03210 .00820
1.985 3.920 -.06609 .16920 .00180 .001570 -. 15510 
.05020 -. 03120 .01440 .03260 .00840
1.985 5.9301 -.13800 .16940 .0180 .00760 -. 23540 
.07810 -.,04720 .01480 .03280 .00830
GRADIENT -. 0011126 -,00016 -.000017 .00088 -1,04135 
.01537 -,00934 -.00005 -. 0001 .000101
RLUN N. 559/ 0 RN/L = 1.73 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CNDM 
CY CYN COL CASCRB CABTNK CABSRM
2.171 -4.150 -.04500 .16750 .00440 .00010 
.16550 -.016590 .038201 .01280 .02940 .00740
2.171 -2.140 -.04500 .16590 .... 00340 .00150 
.09000 -. 03940 .02250 .01280 .02930 .007301
2.171 -1.130 -. 04400 .16570 .00290 .00220 .05050 
-. 12560 .01430 .0128 .02910 .00730
2.171 -. 130 -. 04410 .16520 .00350 .00310 .01110 
-. 01120 .00600 .01270 .012910 .007301
2.171 *880 -. 0450110 .16610 .00420 .0400 -. 03150 
.0042 -. 010320 .01250 .02870 .100730
2.171 1.880 -.04309 .16620 .0360 .1009480 
-. 070410 .01860 -.01190 .01260 .02870 .00730
2.171 3.890 -.04500 ,16730 .00500 .011630 -.
14760 .104540 -. 02780 .01270 .02900 .0173
2.171 5.890 -.04600 .16840 .00670 .00790 -.22290 
.1107030 -. 04250 .01290 .02910 .00730
GRADIENT ,00097 0,000 .no310 00079 -.03921 .01400 -.00830 -.00003 -. 00008 -.00001
AMES 97-616 !A2 01' TO 51 NO PLUMES (RDJSZ ) 23 JAN 73
REFERENCE DATA PARAMETRIC 
DATA
REF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = .000 
ELEVON = -10.000
LREF 50.8000 FT. YMRP . 000 fT. AILRON = .000 RUrCER = 10.000
BREF .=. 73.5000 FT. ZMRP = 4.0000 FT,.v . ., 
PLUMES = 000
SCALE = .0190
RUV NO. 529/ 0 RN/L = 2.61 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM CWBM CY CYN CBL 
CABORB CABTNK CABSRM
1.600 -3.920 -.31200 .19500 .16870 -.01870 .01580 -.01690 .01060 
.01690 .04480 .01150
1.600 -1.940 -.22900 .19440 .15600 -.01380 .01690 -.01660 
.01010 .01510 .04180 .01060
1.500 -.920 -. 18800 .18900 .14930 -. 01170 .01720 -. 01650 .01030 
.01560 .04300 .01080
1.600 .080 -. 14400 .18510 .13970 -. 00940 .01470 -.01620 .00970 
.01550 .04240 .01070
1.,00 1.090 -. 10100 .18110 .12790 -.00670 .01590 -.01620 .00930 .01560 .04200 
.01070
1.600 2.070 -. 06300 .17870 .11910 -. 00420 .01300 -. 01510 .00890 
.01550 .04170 .01060
1.600G 4.040 .02700 .17370 .09520 .00140 .01070 -. 01410 .00730 
.01580 .04050 .01040
1.600 6.070 .11500 .16830 .06780 .00680 .00740 -. 01280 .00710 
.01590 .04170 .01070
1.600 8.040 .20900 .16370 .04040 .01160 .00660 -. 01330 .00670 
.01620 .04250 .01090
1.600 10.050 .30200 .15960 .01670 .01540 .00360 -. 01290 .00610 
.01460 .04210 .01070
GRADIENT .04239 -. 00298 -. 00929 .00250 -. 00,070 .00035 -. 00040 
-. 00009 -. 00044 -. 00011
RUN NO. 564/ 0 RN/L = 2.11 GRADIENT INTERVAL = -5.00/ 5.,00
MACH ALPHA CN CAF CLM CO4M CY CYN COL 
CABCRB CABTNK CABSRM
1.985 -3.510 -.29800 .18630 .13760 -.01320 .00760 -.01180 .00750 
.01280 .03700 .00940
1.985 -1.660 -.21600 .17900 .12280 -.01030 .00820 -.01120 
.00750 .01300 .03600 .00920
1.985 -. 520 -. 17000 .17500 .11380 -.00820 .00860 -. 01130 
.00750 .01290 .03470 .00890
1.985 .360 -. 13000 .17250 .10470 -. 00640 .00870 -. 01140 
.00750 .01260 .03370 .00860
1.985 1.400 -. 08900 .16940 .09630 -. 00410 .00780 -. 01080 
.00720 .01230 .03330 .00850
1.985 2.4410 -. 04.700 .16730 .08800 -. 00160 .00670 -. 01060 
.00710 .01190 .03240 .00830
1.985 4.380 .03400 .16400 .07470 .00330 .0G600 -. 00950 .00630 
.01170 .03100 .00790
1.985 6.340 .11500 .16020 .06340 .00670 .00340 -. 00920 
.00610 .01200 .03080 .0790
1.985 e.420 .19800 .15690 .05390 .00980 .00330 -. 00920 .00570 .01260 .03130 .00800
1.985 10.410 .28900 .15340 .03930 .01250 .00110 -. 00840 .00530 
.01330 .03180 .00810
GRADIENT .4190 -. 00283 -. 00813 00210 -. 00025 .001.26 -. 00014 -. 00017 -. 00078 -. 00020
DATE 25 OCT 73-' TABULATED 
SOURCE DATA, ARC 97-616 
PAGE 37
AMES 97-616 IA2 01 TO St NO PLUMES 
(RBJ522) ( 23. JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. 
BETA = .000 ELEVON = .000
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRN = 10.00n RUDDER = .or
BREF-= 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = .000
SCALE = .0190
RUN NO. 561/ 0 RN/L = 2.09 GRADIENT INTERVAL = -5.00/ 
5.00
MACH ALPHA CN CAF CLM ClMB CY 
CYN CEL CABORB CABTNK CABSRM
1.984 -3.580 -. 25200 .18630 .08370 -. 01310 .00270 -.00190 .01090 .01270 
.03410 .00870
1.984 -1.590 -. 16100 .17910 .06410 -.00990 00360 -.00200 .01120 
.01260 .03260 .00830
1.984 -.570 -. 16100 .17550 .05400 -.00810 .44 -.0023 .01120 
.01250 .03170 .00800
1.984, .410 -.07700 .17280 .04350 -. o0600 .00460 -. 00270 .01140 
.01210 .03060 .00770
1.984 1.360 -. 03900 .17080 .03450 -.00350 .00330 -. 0240 
.01130 .01210 .02980 .00750.
1.984 2.350 .00400 .16830 .0250 -.00110 .0350 -.00280 
.01090 .01210 .02900 .0,0720
1.984 4.380 .08700 .16530 .106 .00380 .00270 -.00250 .01020 .01200 
.02740 .00680
1.984 6.430 .106.0 .1630 .00310 .00730 -. 0120 -. 0130 .00900 
.01220 .02650 .X0660
1.984 8.4530 .2400 .160 -0180 010 -. 0440 -. 90 .00900 
.01270 .02660 .00670)
1.984 10.400 .32800 .15620 -. 01210 .01270 -. 00290 -. 00120 .00850 
.01340 .02740 .00670
GRADIENT .04238 -. 00265 -. 00936 .00216 -.00003 -.00010 -. 00008 
-.00010 -. 00086 -. 00025
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
A 0
AMES 97-616 IA2 01 TO $1 NO PLUMES (RBJ523) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF 3,155.0000 SQ..FT.. XMRP = 86.4167 FT. ALPHA 
= .000 ELEVON = .000o
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRCN 10.1 RUDDER = .000
BREr = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = .000D
SCALE = .0190
RUN NO. 530/ 0 RN/L = 2.58 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM 0.mB CY CYN 
CBL CABORB CABTNK CABSRM
1.600 -4.170 -. 10300 .18130 .06460 -.01410 .16810 -. 05380 
.05540 .01780 .04050 .01050
1.600 -2.160 -. 10400 .18120 .05550 -.01170 .09010 
-. 02990 .03580 .01670 .04080 .01050
1.600 -1.150 -. 10500 .18130 .06620 -. 01070 .04990 -. 01790 .02570 
.01660 .04080 .01040
1.600 -.140 -. 10200 .18080 .06440 -. X0980 .10530 -. 00270 
.01510 .01650 .04120 .0105n
1.600 .860 -. 10600 .18020 .06550 -. 00c90 -. 03660 .01150 
.00430 .01660 .04040 .01050
1.600 1.870 -. 10700 .18070 .06520 -. 00780 -. 07800 
.02470 -. 00620 .01680 .04020 .01060
1.o00 3.890 -. 10600 .10010 .06490 -. 00540 -. 15740 
.04980 -. 02600 .01730 .04140 .01080
1.600 5.900 -. 10700 .17870 .06400 -. 00350 -. 24770 
.07950 -. 04550 .01870 .04210 .01100oo
GRADIENT -. 00045 -. 00016 -. 00000 .00105 -. 04076 .01307 
-. 01019 -. 00004 .00005 .00004
RUN NO. 560/ 0 RN/L = 2.11 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM alBM CY CYN 
CL CABC(R B CABTNK CASSRM
1.984 -4.1l0 -. 09000 .17500 .0549n -.00950 .17300 
-. 06420 .04890 .01350 .03300 .X0830
1.9e4 -2.120 -.08800 .1745r .05330 -.00740 
.08940 -. 03420 .03080 .01301 .0325n .rr820
1.984 -1.110 -.08800 .17520 .05390 -.00700 
.04800 -. 01880 .02100 .01260 .03190 .00810
1.984 -. 110 -.08800 .17530' .05420 -.00610 .00500 
-.00250 .01120 .01230 .03150 .00800
1.984 .900 -.09100 .17490 .05480 -.00500 -.03690 
.01320 .00120 .01250 .03200 .00810i
1.984 1.910 -.09200 .17560 .05560 -. 00430 
-.08070 .02920 -. 00860 .01240 .03180 .00000
1.984 .3.910 -. 09400 .17560, .05710 -. 00260 -. 16000 
.05810 -.02660 .01300 .03260 .00820
1.984 5.930 -. 09600 .17660 --. 05910 -. 00100 -. 24210 
.08640 -. 04260 .01320 .03260 .00820
GRADIENT -. 00064 .00010 .00042 .00085 . -. 04165 .01536 -. 00949 -. 00008 
-. 00007 -. o0002z
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE 39
AMES 97-616 IA2 01 TO St OMS NO PLUMES (RBJ527) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. * XMRP = 86.4167 FT. BETA = .000 ELEVON 
= .000
LREr = 50.8000 FT. YMRP = .0000 FT. AILRCN = .000 
RUDDER = .000
CREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = .000
SCALE = .0190
RUN NO. 504/ 0 RN/L = 2.60 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPH4A CN CAF CLM CWBM CY CYN CBL CABORB CABTNK CABSRM
1.600 -3.950 -.32400 .20260 .17650 -. 01570 .00230 -. 00110 .00210 .01860 .04360 .01150
1.600 -2.960 -.27700 .19790 .16460 . -. 01320 .00380 -.00130 .0011070 .01890 .04390 
.01140
1.600 -1.940 -. 23400 .19520 .15530 -. 01080 .00270 -. 00100 .00120 .01900 .04340 .01120
1.600 -.930 -. 18800 .19200 .14520 -. 00770 .00370 -. 00190 .00080 .01900 .04290 
.01100
1.600 .050 -. 14400 .18930 .13560 -. 00530 .00160 -. 00120 .00120 .01930 .04270 .01090
1.600 1.050 -.09600 .18580 .12460 -.00270 .00260 -.00130 .00030 .01970 
.04220 .01080
1.600 2.070 -. 05700 .18410 .11400 -. 00020 .00130 -. 00070 .00130 .01990 .04140 
.01060
1.600 3.050 -. 01300 .18130 .10070 .00260 .00340 -. 00140 .00040 .02010 .04040 
.01040
1.600 4.060 .03300 .17880 .08730 .00530 .00180 -. 00080 -. 00010 .02020 .04010 
.01040
1.600 6.040 .12000 .17420 .05950 .01050 -. 00230 .00120 -. 00060 .02040 .04040 
.01040
1.600 8.050 .21500 .17030 .03060 .01560 -. 00230 .00050 -. 00130 .02080 .04090 
.01050
1.600 10.080 .31000 .16660 .00960 .01900 -. 00680 .00110 -. 00180 .01950 .04040 .01030
GRADIENT .04438 -. 00289 -.01085 .00262 -.00012 .00003 -. 00017 .00021 -. 00049 -. 00013
AMES 97-616 IA2 01 TO St1 CS NO PLUMES (RBJ528) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT.. XMRP = 86.4167 FT. ALPHA = -5.000 ELEVOCN = 
.o000
LREF = 50.8000 FT. YMP = .0000 FT. AILRCN = .000 
RUDDER = .000
R F = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = .000
SCALE = .0190
RUN NO. 505/ 0 RN/L = 2.54 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CBM CY CYN CBL CAECRB CABTNK CABSRM
1.600 -4.170 -.38100 .20540 .19400 -.02340 .18240 -.06760 .04680 .01880 
.04410 .01110
1.600 -3.160 -.38300 .20570 .19510 -. 02240 .14150 -.05360 .03690 .01900 
.04400 .01120.
1.600 -2.160 -.38000 .20610 .19420 -.02120 .09550 -.03620 .02510 .01900 .04370 
.01130
1.600 -1.150 -.37400 .20n640 .19230 -. 01980 .05030 -. 01940 .01270 .01880 
.04360 .01120
1.600 -. 150 -.37700 .20560 .19240 -. 01860 .00290 -. 009210 .00140 .01870 .04440 
.01140
1.600 .860 -.37600 .20590 .19400 -.01750 -.03960 .01470 -.01160 .01830 .04520 
.01150
1.6500 1.860 -.37800 .20510 .19340 -.01630 -.08270 .03100 -.02270 .01820 .04580 _ 
.01160
1.600 2.860 -.37800 .20500 .19450 -.01510 -. 12900 .04790 -.03430 .01850 .04610 
.01170
1.600 3.870.1 -.37900 .20450 .19410 -.01440 -. 17960 .06440 -.04460 .01870 
.04600 .01170
1.600 5.880 -.38100 .20340 .19120 -.01250 -.26700 .09510 -.06370 .01870 
.04590 .01180
GRADIENT .00042 -.00014 -. 00002 .00116 -.04483 .01661 -.01160 -.00007 .00033 .00008
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sREF = 0155.n0000 SQ.rT. Y.XMRP .. z.86.A167FT. 
ALPHA = .000 -ELEVON = .000
LREF = 50.8000 FT. YMRP = .00.0 FT. AILRON 
= .000 RUDCER = .000
BREF = 73.50LO FT. ZMRP = 4.0000 FT. PLUMES 
= 000
.SCALE = .0190
RUN-NO. 506/ 0 RN/L = 2.54 GRADIENT INTERVAL = -5.00/ .5.00
MACH BETA CN CAF CLM CuBM CY CYN CBL 
CABORB CABTNK CABSRM
1.600 -4.160 -. 15800 *18820 .13910 -. 01110 .17080 -.05830 
.04450 .01950 .04160 .01090
1.600 -3.170 -. 15500 _ 19020--- .14100 -. 00970 .13360 -.04650 
.03540 .01950 .04160 .01080
1.600 -2.160 -. 15200 .19010 .14060 -. 00850 .09750 -. 03530 
.02500 .01960 .04200 *01080.
1.600 -1.150 -. 15300 .18970 .13970 -. 00720 .04680 -. 01790 .01350 
.01940 .04230 .01090
1.600 -. 150 -. 15100 .18950 .13890 -. 00590 .00200 -. 00190 .00120 
.01920 .04240 .01080
1.600 .860 -. 15700 .18950 .14040 -. 00490 -. 03850 .01490 
-. 01190 .01950 .04220 .01100
1.600 1.870 -. 15400 ;19040 .13950 -.00350 -. 08110 .02950 
-. 02200 .01950 . .04190 .01100
1.600 2.870 -. 15400. .18990 .14000 -. 00220 -. 12470 .04390 -. 03350 
.01970 .04250 .01110
1.600 3.880 -. 15500 .18980 .13970 -.00120 -. 16530 .05730 -.04370 
.01990 .04270 .01110
-1.600 5.900 -. 15500 .18920 .13610 00070 -.24810 .08460 -.06440 .02010 
.04300 .01120
-GRADIENT .00012 .00010 -. 00005 .00123 -. 04245 ..01485 
-.01125 .00003 .00011 .00004
AMES-97-616 IA2.01 TO SI CMS NO PLLES (RBJ530) -( 23 JAN 73 )
REFIERENCE DATA PARAMETRIC. 
DATA
SREF = 3155.00r00 SG.FT. XMRP = 86.4167 FT. 
-ALPHA = 5.000 ELEVON = .000
LREF = 50.8000 FT. -YMRP .0000 FT. 
AILRCN = .000 RUDDER = ..000
BREF = 73.5000 FT. ZI4RP 4.0000 FT. 
PLUM ES = ..000
SCALE = .0190
RUN.NO. :507/ 0 RN/L = z2.54 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CQM CY CYN .CBL CABRB CABTNK 
-CABSRM
1.600 -4.140 .07500 .17460 .07000 .00180 .16230 -.05370 
.04250 .02060 .04110 .01080
1.600 -3.150 .07600 .17640 .07450 .00330 .12610 -.04300 ..03290 
.. 02040 .0n4090 .01060
1.600 -2.150 .07400 . 17670 .07540 .00500 .08370 -. 02800 .02180 
.02030 .04040 .. 01040
1.600 -1.150 .07600 .. 17620 .07430 ,.00630 ... 04060 -.01380 
.01050 .02040 .04030 .. 01040
i.600 -. 150 .07600 .17640 .07430 .00780 .. 00010 .00070 -. 00020 .02020 
.04010 .01040
1.600 .850 .07600 .17590 .. 07360 .. 00970 -. 04060 .01460 -. 01170 
.02050 .. 04090 .01050
1.600 1.860 .07600 .17620 .07370 .01100 0-.08060 .02790 
-.02350 .02030 .04130 .01040
1.600 2.850 .07600 ..17590 .07470 .01200 -. 12550 .04310 -. 03380 
.02040 .04180 .01050
1.600 3.860 .07800 .17600 .07240 .01340 -. 16350 .05580 -. 04440 
.02050 .04180 .01050
1.600 5.860 ~.07800 .17580 .06930 .01530 -.24780 .08220 -.06360 
.02080 .04310 .01080
GRADIENT n.00027 .005 .X0010 .00146 -. 04112 .01394 -. 01100 - 00000 .00013 -. 00002
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 
PAGE 41
AMES ,97-616 IA2 01 TO St M=1.4 SOLID SRM PLUME (RBJ536) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA 
.000 ELEVON = .000
LREF = 50.8000 FT. YMRP = .0000 FT. 
AILRON = .000 . RUDDER = .000
CREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = .000o
SCALE =-- .0190
RUN NO. 586/ 0 RN/L = 2.54 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLH clBM CY CYN CBL CABORB 
CABTNK CABSRM
1.600 -3.920 -. 19500 .16390 -.02250 -.00160 .00190 -. 00180 .00080 
.00000 -.00050 .00230
1.600 -1.930 -s13300 .15800 -.00510 -.00330 .00110 .00080 .00130 -.
00030 .00030 .00110
1.600 -.950 -. 09800 .15480 -. 00310 -. 00150 .00160 .00000 .00030 -. 00010 .00010 .00150
1.600 .110 -. 06100 .15220 -. 00350 -. 00010 .00220 -. 00080 .00030 .00000 -. 00010 .00170
1.600 1.070 -. 02200 .15020 -. 00530 .00150 .00380 -. 00080 .00020 
-. 00020 -. 00020 .00180
1.600 2.050 .01100 .14910 -. 00400 .00310 .00100 00010 
.00010 -. 00020 -. 00030 .00170
1.600 4.040 .08600 .14510 -. 01510 .00780 -.00030 .00070 
-.00060 -.00010 -.00060 .00130
1.600 6.080 .16400 .14420 -. 02310 .01030 -. 00300 .00180 -. 00100 
.00120 -.00040 .00180
1.600 8.050 .23300 .14050 -. 02200 .01130 -. 00530 .00180 -.00090 .00040 
-. 00080 .00150
1.600 10.090 .30900 .13620 -. 01980 .01270 -. 00720 .00120 -. 00210 
-. 00200 -. 00070 .00090
GRADIENT .03558 -.00234 .00071 .00128 -. 00016 .00019 -. 00019 -. 00001 
-. 00005 -. 00006
AMES 97-616 IA2 01 TO 51 M=1.4 SCLID SRM PLUME (RBJ538) ( 23 JAN 73 )
REFERENCE DATA 
PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHA 
= .000 ELEVON = .000
LREF = 50.8000 FT. YvRP = .0000 FT. 
AILRON = .000 RUDDER = .000
DREF = 73.5000 FT. ZMRP = 4.0000 FT. 
PLUMES = .000
SCALE = .0190
RUN NO. 587/ 0 RN/L = 2.54 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLH CBHM CY CYN CL 
CABCR8 CABTNK CABSRM
1.600 -4.180 -. 06800 .15610 .00170 -.00400 .16450 -. 04980 .03800 
.00070 -.00040 .00190
1.600 -2.160 -.06600 .15450 -.00090 -.00230 .08560 -.02680 .02020 
.00060 -.00040 .00160
1.600 -1.150 -. 06500 .15370.1 -. 00280 -. 00140 .04550 -. 01430 
.01080 .00040 -. 00020 .00150
1.600 -. 150 -. 06400 .15260 -. 00360 -.00020 .00340 -. 00100 
. 0080 .00000 -. 00050 .00160
1.600 .860 -. 06600 .15250 -. 00290 .00050 -. 03700 .01180 -.
00910 -. 00050 -. 00050 .00150
1.600 1.870 -. 06500 .15310 -. 00330 .00140 -. 08010 .02530 -. 01840 -. 00020 -.
00040 .00140
1.600 3.880 -. 06700 .15330 -. 00190 .00270 -. 15580 .04710 
-. 03540 .00000 -. 00050 . .00180
1.600 5.900 -. 07100 .15360 .00110 .00400 -. 23970 .07260 -. 05370 
.00070 -.00030 .00230
GRADIENT .00912 -.00036 -. 00046 .0085 -. 04006 .01224 -. 00923 -.00013 -. 00002 -. 00002
DATE 25 OCT 73 TABULATED SOURCE DATA, ARC 97-616 PACE 42
AMES 97-516 IA2 01 TO S1 M=1.4SOLID SRM PLUME (RBJS39) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA .
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. BETA = .000 ELEVON = 10.000
LREF = 50.8000 FT. YMRP = .0000 FT,. AILRON = .000 RUDDER = 10.000
SREF = 73.5000 FT. ZMRP = 4,0000 FT. PLUMES = .000
SCALE = .0190
RUN NO, 588/ 0 RN/L = 2.54 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLM OWsM CY CYN CBL CAE4CB CASTNK CADSRM,
1.600 -3.940 -. 20800 .16730 -.01500 -.00400 .01370 -.01420 .00800 .00000 .00040 .00140
1.600 -1.900 -. 14100 .15890 .00360 -.00400 .01120 -.01180 .00660 -.00060 .00020 .00080
1.600 -.970 -.10100 .15580 -.00130 -.00200 .012 0 -.01220 .00680 -.00070 .00010 .00060
1.600 .020 -.06100 .15230 -.00680 -o.000o20 .01240 -.01210 .00600 -.00070 -. 00030 .00070
1.600 1.080 -. 02000 .14940 -.01280 0020 . 3 .01230 -.01190 .00590 -.00070 -000 1 .00000
1.600 2.080 .02200 .14740 -. 01980 .00450 .01100 -.01140 .00550 -.00070. -.00130 .00100
1.600 4.060 .10500 .14260 -.03860 .00960 .0090 0 -.00900 .00440 -.00060 -,0020 .00070
1.600 6.070 .19100 .14720 -.06060 .01420 .00670 -.00840 .00400 .00180 -.00270 .l00110
1.600 8.080 .27200 .14290 -. 06720 .01630 .00290 -. 00790 .00360 .00150 -. 00310 .00040
1.600 10.060 .35100 .13980 -. 06890 .01770 .00160 -. 00820 .00330 -. 00030 * .00390 -. 00060
GRADIENT .03949 -. 00305 -. 00354 .00180 -. 00047 .00052 -.00042 -. 000D06 -. 00036 -. 00005
AMES 97-616 IA2 01 TO St M=1.4 SCILID SRM PLUME (RDJ540) 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHA = .000 .ELEVON = 10.000
LREF = 50.8000 FT. YMRP = .0000 FT. AILRCN = .000 RUDDER = 10.000
BREF = 73.5000 FT. ZMRP = 4.0000 FT. PLUMES = .000
SCALE = .0190
RUN NO. 589/ .0 RN/L = 2.53 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLM CVBN CY CYN CBL CABCRB CABTNK CADSRM
1.600 -4.150 -. 06200o .15600 -. 00630 -. 00280 .17740 -. 06390 .04390 .00060 -.00250 .00150
1.600 -2.160 -. 0400 .15470 -.00440 -. 00160 .09800 -. 04010 .02590 .00000 -. 00200 .00110
1.600 -1.160 -. 06300 .s5350 -. 00470 -. 00090 .0571.0 -. 02700 .01630 -. 00020 -. 00190 .00090
1.600 -.150 -. 06200 .15350 -. 00630 .00000 .01550 -. 01290 .00660 -. 00080 -. 00210 .00050
1.600 .870 -. 06200 .15350 -. 00600 .00060 -. 02770 .00070 -. 00310 -. 00110 -. 00230 .00040
1.600 1.880 -. 06400 .15450 -. 00600 .00160 -. 06910 .01340 -. 01230 -. 00060n -. 00230 .00030
1.600 3.890 -. 06100 .15420 -. 00990 .00340 -. 14890 .03730 -. 03050 -. 00040 -. 00230 .00050
1.600 5.910 -. 08000 .15450 -. 01530 .00560 -.23!50 .06310 -. 04850 -. 00020 .0D200 .00110
GRADIENT .00012 -. 00018 -.00045 .00077 -.04079 .01276 -.00931 -.00014 -.00001 -. 00014
CATE 25 OCT 73 TADULATED SOURCE DATA, ARC 97-016 PAGE 43
AMES 97-616 IAR 01 TO S! M=1.6 SCLID RM PLUXE (RSJ541) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. DETA = .000 ELEVON = .001
LREF = 50.800 FT. YMRP = .0000 FT. AILRCN = .100 RUDDER = .000
"REF = 73.5000 FT. ZMRP = 4.000 FT. PLUMES = .ol0
SCALE = .0190
RUN NO. 591/ 0 RN/L = 2.53 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CN CAF CLH C.BM CY CYN CBL CABCRB CABTNK CASSRM
1.60 -3.940 -.18400 .15210 -.05820 .00340 -. 02050 .00030 .00020 -. 00720 -. 01280 -. 00210
1.001 -1.910 -. 12300 .14640 -.03430 .00060 .00150 .00180 -.00040 -.00810 -.01690 -. 00310
1.600 -.950 -. 096000 .14380 -.02120 .0060 .00100 .00190 -. 00080 -. 0820 -. 01820 -. 00n340
1.00 .030 -. 06100 .14120 -. 01310 .0080 .00060 .01150 -. 00020 -. 0822 -. 01850 -. 20330
1.600 1.060 -. 02500 .13860 -. 01160 .20210 .00160 .0110 .000 -.00790 -. 01870 -. 20340
1.600 2.06n .01200 .13610 -. 21370 .0370 .9006 . .00150 -. 00010 -.00790 -.01870 -. ,0340
1.600 4.t60 .09301 .13140 -. 02912 .00810 -. 00140 .00180 -. f0070 -.90770 -. 01950 -. 09350
1.600 6.110 .15700 .12880 -. 02390 .00920 -.00480 .02370 .0220 -. 00760 -.02000 -. 00310
1.600 8.110 .22500 .12500 -. 01450 .01010 -. 22550 .00380 -. 00070 -. 00842 -. 02050 -. 00390
1.600 10.080 .29500 .12160 -. 00500 .01070 -. 0910 .00330 -. 20070 -. 00910 -. 02090 -. 00431
GRADIENT .03453 -.00259 .00398 .00062 -.00011 .00011 -. 0005 -. 0003 -. X0074 -. 00015
AMES 97-616 IA2 01 TO S1 M1.6 SLID SRM PLUME (RSJ542) ( 23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. XMRP = 86.4167 FT. ALPHA = .000 ELEVCN = .000
LREF = 50.8000 FT. YMRP = .000 FT. AILRCa = .000 RUDDER = .000
BREF = 73.5000 FT. Z.RP = 4.0000 FT. PLUMES = .000
SCALE = .0190
.R9N NO. 592/ 0 RN/L = 2.51 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CAF CLH kBM CY CYN CBL CABCRB CABTNK CADSRH
1.622 -4.18 -. 07100 .14280 -. 01000 -. 00150 .15S40 -.03860 .03400 -. X0630 ,-.01560 -. 00370
1.600 -2.10 -. 07100 .14220 -. 01130 -.00040 .08200 -.01930 .01710 -.0r700 -.01622 -. 00370
1.622 -1.14n -. 06600 .14150 -.01620 .00040 .04250 -. 00970 .OOe-s -.00730 -. 01710 -.00380
1.600 -. 150 -. 06520 .14140 -.01492 .0070 .00350 .X0260 .00150 --0800 -.01790 -. 00340
1.602 .e60 -. 06 60 .14140 -.01440 .0211) -. 03430 .01200 -. 00730 -.00790 -. 01730 -. 00350
1.600 1.870 -. 06600 .14120 -. 01390 .02162 -. 0720 .02030 -. 01570 -. 00730 -. 01690 -. 00392
1.600 3.880 .-. 0600 .14130 -. 01200 .00280 -. 14620 .03849 -. 03120 -.00710 -. 01610 -. 0360
1.600 5.910 -.06o0 .14050 -.0260 .00310 -. 21970 .05360 -. 03950 -. 2001. -. 90990 -. 0027)
GRADIENT .00043 -. 00219 -.00035 .00952 -.03787 .00962 -. 0808 -.00010 -.00009 .02201
NASA-MSFC-MAF
